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PREFACE

This report was prepared by personnel of the Wisconsin district of the Water Resources
Division of the U. S. Geological survey under the supervision of W. B. Mann IV, District Chief,
and J. E. Biesecker, Regional Hydrologist, Northeastern Region. It was done in cooperation
with the State of Wisconsin and with other agencies.

This report is one of a series issued by State. General direction for the series is by J. S.
Cragwell, Jr., Chief Hydrologist, U. S. Geological Survey, and Philip Cohen, Assistant Chief
Hydrologist for Scientific Publications and Data Management.
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WATER RESOURCES DATA FOR WISCONSIN, 1978

INTRODUCTION

Wisconsin water-resources data for the 1978 water year include records
of streamflow at gaging stations, partial-record stations, and miscellaneous
sites; reservoir-storage records; chemical, physical, and biological
characteristics of surface and ground water; and water levels in observation
wells. Records from several gaging stations in bordering states also are
included. Data collection is part of the National Water Data System operated
in Wisconsin by the U.S. Geological Survey and cooperating State and Federal
agencies.

Records of stream discharges and of water levels in lakes and reservoirs
were published first by the Survey in a series titled "Surface-Water Supply
of the United States". Through 1960, these water-supply papers were published
annually and then for every S5-year period for 1961-65 and 1966-70. Chemical-
quality, water-temperature, and suspended-sediment data were published
annually, from 1941 to 1970, in a series titled, "Quality of Surrace Waters
of the United States". Records of ground-water levels appeared, from 1935

to 1974, in an annual series titled "Ground-Water Levels in the United
States".

With the 1961 water year, the Survey began releasing streamflow data
on a State-by-State basis and continued to do so through water year 19TL.
Water-quality records from the 1964 water year on, and ground-water records
since the 1971 water year, were released on a similar basis either in
separate reports or with the streamflow records. These reports provided
preliminary water data shortly after the end of the water year. Final data
then were published in the water-supply series mentioned above. Beginning
with the 1975 water year, streamflow, water-quality, and ground-water data
for each State were collected and published in a single report. These
official reports are identified by the two-letter abbreviation for the
State, the last two digits of the water year, and the volume number of the
report. For example, this volume is identified as '"U.S. Geological Survey
Water-Data Report WI-78-1". For archiving and general distribution, the
reports for water years 1971-TL also are identified as water-data reports.
These water-data reports are for sale, in paper copy or in microfiche, by
the National Technical Information Service, U.S. Department of Commerce,
Springfield, VA 22161.

COOPERATION

The U.S. Geological Survey and the State of Wisconsin have worked
under cooperative agreements since 1913 collecting streamflow data, since
1964 recording grouand-water levels, and since 1955 amassing water-quality
records. State organizations that worked cooperatively with the Survey
during this year collecting data are:



Wisconsin Department of Natural Resources, Anthony Earl, secretary.

The University of Wisconsin-Extension, Geological and Natural
History Survey, M. E. Ostrom, state geologist and director.

Douglas County Soil and Water Conservation District, Paul Brown,
chairman.

Dane County Regional Planning Commission, Charles Montemayor,
executive director.

Wisconsin Department of Transportation, R. Dale Cattanach succeeded
by Lowell B. Jackson, secretary, and W. A. Kline, chief bridge
engineer.

) Southeastern Wisconsin Regional Planning Commission, K. W. Bauer,
[ executive director.

City of Middleton, Dan Ramsey, mayor.
City of Madison, A. E. Milke, city engineer.

The Corps of Engineers, U.S. Army, provided funding and assistance in
the collection of records for 23 gaging stations and 11 water-quality
stations. The National Park Service, U.S. Department of the Interior,
funded the collection of records for 9 water-quality stations, which are
published in this report.

The following organizations aided in collecting records:

Wisconsin Valley Improvement Co., Lake Superior District Power Co.,
Wisconsin-Michigan Power Co., Wisconsin Public Service Corp., Northern
States Power Co., Dairyland Power Cooperative, Wisconsin Power and Light
Co., Nekoosa-Edwards Paper Co., Wisconsin Electric Power Co., and Milwaukee
County Park Commission.

Organizations that supplied data are acknowledged in station descriptions.

DEFINITION OF TERMS

Terms used in this report with reference to streamflow, water-quality,
and other hydrologic data are defined below. See also the conversion table
for U.S. customary units and International System (SI) units on the inside
of the back cover.

Acre-foot (AC-FT, acre-ft) is the quantity of water required to cover
1 acre to a depth of 1 foot. It is the equivalent of 43,560 cubic feet,
325,851 gallons, or 1,233 cubic meters.



Algae are mostly single-celled, colonial, or multicelled aquatic
plants, containing chlorophyll and lacking roots, stems, and leaves.

Aquifer is a geologic formation, group of formations, or part of a
formation that contains sufficient saturated permeable material to yield
significant quantities of water to wells and springs.

Bacteria are microscopic, unicellular organisms, typically spherical,
rod-like, or spiral and threadlike in shape, and often clumped into colonies.
Some bacteria cause disease; others perform essential roles in the natural
recycling of materials such as decomposing organic matter into forms
available for reuse by plants.

Total coliform bacteria are characterized as aerobic or facultative
anaerobic, gram-negative, nonspore-forming, rod-shaped bacteria that
ferment lactose, with gas formation within 48 hours at 350C. In the
laboratory these bacteria are defined as these organisms that produce
colonies having a golden-green metallic sheen within 24 hours when
incubated at 35°C * 1.0°C on M-Endo medium (culture medium). Their
concentrations are expressed as number of colonies per 100 milliliters
(ml) of sample.

Fecal coliform bacteria are present in the intestines of warm-
blooded animals and are used to determine the sanitary quality of the
water. In the laboratory they are defined as those organisms that
produce blue colonies within 24 hours when incubated at 4kL.50C + 0.2°C
on FC medium (culture medium). Their concentrations are expressed as
number of colonies per 100 ml of sample.

Fecal streptococcal bacteria are also found in the intestines of
warmblooded animals. Their presence in water is used to verify fecal
pollution. They are characterized as gram-positive, spherical bacteria
capable of growth in brain-heart infusion broth. In the laboratory
they are defined as those organisms that produce red or pink colonies
within 48 hours at 35°C + 1.0°C on M-enterrococcus medium (culture
medium). Their concentrations are expressed as number of colonies per
100 m1 of sample.

Bed material is the unconsolidated material at the bottom of a streambed,
lake, pond, reservoir, or estuary.

Benthic macroinvertebrates are animals that inhabit the bottom of an
aquatic enviromment. They include several types of organisms, such as
insect larvae and nymphs, snails, clams, and crayfish. They are frequently
used to indicate water quality because many have restricted mobility during
their aquatic life phase, and a relatively long lifespan, which allows for
response to changing water-quality conditions. Many benthic organisms
inhabit specific types of aquatic enviromments which, if changed, result in
changes in the composition of the benthic community.




Biochemical oxygen demand (BOD) measures the quantity of dissolved
oxygen, in milligrams per liter, used by microorganisms, such as bacteria,
for the decomposition of organic matter.

Biomass is the amount of living matter present at any given time,
expressed as the weight per unit area or volume of habitat.

Ash mass is the amount of ash that remains after the residue from
the dry weight determination has been ashed at a temperature of 500°C
for 1 hour. Mass values of zooplankton and phytoplankton are expressed
in g/m3 (grams per cubic meter), and of periphyton and benthic organisms
in g/m2 (grams per square meter).

Dry mass is the amount of residue present after oven drying
zooplankton at 60°C or periphyton at 105°C until their mass remains
unchanged. This mass represents the total organic matter, ash and
sediment, in the sample. Dry mass values are expressed in the same
units as ash mass.

Cfs-day is the volume of water produced by a flow of 1 cubic foot per
second for 24 hours. It is the equivalent of 86,400 cubic feet, 1.9835
acre-feet, 646,000 gallons, or 2,447 cubic meters.

Chlorophyll is the green pigment in plants. Chlorophyll a and b are
the two most common types in plants.

Contents is the volume of water in a reservoir or lake. Unless
otherwise indicated, contents is computed on the basis of a level pool and
does not include bank storage.

Control is a feature downstream from a gage that determines the
stage-discharge relation at the gage. The control may be a natural con-
striction of the channel, an artificial structure, or a uniform cross
section over a long reach of the channel.

Cubic feet per second per square mile (CFSM) is the average number of
cubic feet of water flowing per second from each square mile of area
drained, assuming that the runoff is distributed uniformly in time and
area.

Cubic foot per second (FT3/S, ft3/s) represents a volume of 1 cubic
foot of water passing a given point during 1 second and is the equivalent
of 7.48 gallons per second, L48.8 gallons per minute, or 0.02832 cubic
meters per second.

Discharge is the volume of fluid and suspended sediment passing a
given point in a given period of time.



Mean discharge (MEAN) is the arithmetic average of all daily mean
discharges for a specific period of time.

Instantaneous discharge is the discharge at a particular time.

Dissolved is that material in a representative water sample which
passes through a 0.45 ym membrane filter. This is a convenient operational
definition used by Federal agencies that collect water data. Determinations
of "dissolved" constituents are made on subsamples of the filtrate.

Drainage area of a stream at a specified location is measured in a
horizontal plane and constitutes an area enclosed by a topographic divide
from which surface runoff above the specified point drains by gravity into
the stream. Values of the drainage areas given herein include closed
basins and noncontributing areas within the basin, as noted.

Gage height (G.H.) is the water-surface elevation referred to some
arbitrary gage datum. Gage height is often used interchangeably with the
general term "stage", although gage height is more appropriate when referring
to a reading on a gage.

Gaging station is a particular site on a stream, lake, or reservoir
where systematic hydrologic data are collected.

Hardness is a physical-chemical characteristic of water that is
attributable principally to the presence of calcium and magnesium and is
expressed as calcium carbonate (CaCO3). Hardness is commonly recognized by
the increased quantity of soap required to produce lather.

Hydrologic unit designates part or all of a surface-drainage basin or
distinct hydrologic feature as delineated by the Office of Water Data
Coordination on the State Hydrologic Unit Maps; each hydrologic unit is
identified by an 8-digit number.

Methylene blue active substance (MBAS) is a measure of apparent
detergents. This determination depends on the formation of a blue color
when methylene blue dye reacts with synthetic detergent compounds.

Micrograms per gram (UG/G, ug/g) indicates the concentration of a
chemical constituent as the mass (micrograms) of that constituent per unit
mass (gram) of sediment.

Micrograms per kilogram (UG/KG, ug/kg) indicates the concentration of
a chemical constituent as mass (micrograms) of that constituent per unit
mass (kilogram) of sediment.

Micrograms per liter (UG/L, ug/l) indicates the concentration of a
chemical constituent in solution as the mass (micrograms) of solute per
unit volume (liter) of water. One thousand micrograms per liter is equivalent
to 1 milligram per liter.




Milligrams per liter (MG/L, mg/l) indicates the concentration of a
chemical constituent in solution as the mass (milligrams) of solute per
unit volume (liter) of water. Suspended sediment concentration also is
expressed in mg/l, as the weight of sediment per liter of water-sediment
mixture. ,

National Geodetic Vertical Datum of 1929 (NGVD) is a geodetic datum
derived from a general adjustment of the first order level nets of both the
United States and Canada. It was formerly called "Sea Level Datum of 1929"
or "mean sea level" in this series of reports. Although the datum was
derived from the average sea level over a period of many years at 26 tide
stations along the Atlantic, Gulf of Mexico, and Pacific Coasts, it does
not necessarily represent local mean sea level at any particular place.

Organism is any living entity, such as an insect, phytoplankter, or
zooplankter.

Cells/volume designates the number of cells of an organism counted
by using a microscope and grid. Planktonic organisms are often multi-
cellular and are tabulated as the number of cells per volume of the
sample, usually milliliters (ml) or liters (1).

Partial-record station is a site for the systematic collection of
limited streamflow or water-quality data over a period of years.

Particle size is measured as the diameter, in millimeters (mm), of
suspended sediment or bed material determined by sieve or sedimentation
methods. Sedimentation methods (pipet, bottom-withdrawal tube, visual-
accumulation tube) measure the fall diameter of particles in distilled
water (chemically dispersed) or native water (river water at the time and
point of sampling).

Particle-size classification for this report is based on recommendations
of the American Geophysical Union Subcommittee on Sediment Terminology.
The classification is as follows:

Classification Size (mm) Method of analysis
Clay..... vee..  0.0002L - 0.00L Sedimentation.
Silt.vvevnnnnn .00 -~ ,062 Sedimentation.
Sand....evenn. 062 - 2.0 Sedimentation or sieve.
Gravel........ 2.0 ~ 64.0 Sieve.

The data reported herein may not represent all particle sizes in transport
in the stream. Most organic material is removed from the sample, which
undergoes mechanical and chemical dispersion before analysis in distilled
water. Chemical dispersion is not used for native-water analyses.



Periphyton are microorganisms that attach themselves to and grow upon
solid surfaces. They are primarily algae, but also include bacteria,
fungi, protozoa, rotifers, and other small organisms. Periphyton is a
useful indicator of water quality.

Pesticides are chemical compounds used to control undesirable plants
and animals. They include insecticides, miticides, fungicides, herbicides,
and rodenticides. Insecticides and herbicides control insects and plants
respectively and are the two categories reported.

Picocurie (PCi) is one trillionth (1 x 10712 of a curie (Ci). A
curie is the amount of radiocactivity that yields 3.7 x 1010 radiocactive
disintegrations per second. A picocurie yields 2.22 dpm (disintegrations
per minute).

Plankton is a community of suspended, floating, or weakly swimming
organisms that lives in the open waters of lakes and rivers.

Phytoplankton are microscopic plants usually that form part of
the plankton. Commonly known as algae, they are the primary food
source in the aquatic enviromment. They depend upon solar radiation
and nutrient substances for growth and move with the water currents.
Because they are able to incorporate materials from or release them to
the surrounding water, phytoplankton have a profound effect upon the
water quality.

Blue-green algae are phytoplankton having a blue pigment and
green pigment called chlorophyll. Often they are a nuisance in
water.

Diatoms are unicellular or colonial algae with a siliceous
shell. Their concentration is expressed as number of cells/ml of
sample.

Green algae are phytoplankton with chlorophyll pigments
similar to those of higher green plants. Some forms produce
algal mats or floating "moss" in lakes. Their concentration is
expressed as number of cells/ml of sample.

Zooplankton are the animals forming part of the plankton. They
can move extensively within the water column, and often can be seen
with the unaided eye. Zooplankton are the grazers in the aquatic
environment, feeding upon bacteria, phytoplankton, and detritus. As
such they are a vital link in the aquatic food chain. The zooplankton
community is dominated by small crustaceans and rotifers. .

Polychlorinated biphenyls (PCB's) are industrial chemicals composed of
biphenyl compounds containing various amounts of chlorine. Their chemical
structure is similar to the organochlorine insecticides.




Polychlorinated naphthalenes (PCN's) are industrial chemicals composed
of naphthalene compounds containing various amounts of chlorine. Their
chemical structure is similar to the organochlorine insecticides.

Recoverable from bottom material is the amount of a given constituent
that is in solution after a representative sample of bottom material has
been digested by a method (usually using an acid or mixture of acids) that
results in dissolution of only readily soluble substances. Complete
dissolution of all bottom material is not achieved by the digestion treatment
and thus the determination represents less than the total amount (that is,
less than 95 percent) of the constituent in the sample. To achieve compara-
bility of analytical data, equivalent digestion procedures would be required
of all laboratories performing such analyses because different digestion
procedures are likely to produce different analytical results.

Runoff in inches (IN, in) indicates the depth of water that would
cover a drainage area if all runoff for a given time period were uniformly
distributed on it.

Sediment originates mostly from disintegrated rocks and is transported
by, suspended in, and deposited by water; it includes chemical and biochemical
precipitates and decomposed organic material such as humus. Topography,
geology, soil type, land cover, land use, quantity and intensity of precip-
itation, and other envirommental factors influence the quantity, character-
istics, and cause of sediment in streams.

Suspended sediment is sediment maintained in suspension by
turbulent currents or as a colloid.

Suspended-sediment discharge is the quantity of suspended sediment
passing through a stream cross section in a unit of time. It is
computed by multiplying water discharge times suspended-sediment
concentration times 0.0027.

Suspended-sediment concentration is the velocity-weighted concen-
tration of suspended sediment in a sample zone (from the water surface
to approximately 0.3 ft above the streambed) and is expressed as
milligrams of dry sediment per liter of water-sediment mixture (mg/1).

Mean concentration is the time-weighted concentration of suspended
sediment passing through a stream section during a 24-hour period.

Sodium-adsorption ratio (SAR) expresses the relative activity of
sodium ions in exchange reactions with soil.

Solute is any substance dissolved in water.



Specific conductance is a measure of the ability of water to conduct
electrical current as expressed in micromhos per centimeter at 25°C. It is
related to the number and specific types of ions in solution, and is useful
for approximating the concentration of dissolved solids in the water.
Commonly, the concentration of dissolved solids (in milligrams per liter)
is about 65 percent of the specific conductance.

Stage-discharge relation correlates height (stage) and the volume of
water flowing in a channel per unit of time.

Streamflow uniquely describes discharge in the natural channel of a
surface stream course as opposed to the term "discharge", which can be
applied to the flow of a canal. Unlike the term "runoff", streamflow may
be applied to discharge whether it is affected by diversion or regulation
or not.

Substrate is the surface upon which an organism lives.

Natural substrate is any natural solid surface, emersed or
submersed upon which an organism lives. A rock or tree are examples.

Artificial substrate, such as a basket sampler (a wire cage
filled with clean streamside rocks) a multiplate sampler (made of
hardboard) for benthic organism collection, or a polyethylene strip
for collecting periphyton, is a device placed in a stream or lake for
colonization of organisms. Its use simplifies the community structure
by standardizing the substrate from which each sample is taken.

Suspended, recoverable is the amount of a given constituent that is
in gsolution after the part of a representative water-suspended sediment
sample that is retained on a 0.45 Um membrane filter has been digested
by a method (usually using a dilute acid solution) that results in
dissolution of only readily soluble substances. Complete dissolution of
all the particulate matter is not achieved by the digestion treatment
and thus the determination represents something less than the "total"
amount (that is, less than 95 percent) of the constituent present in the
sample. To achieve comparability of analytical data, equivalent digestion
procedures would be required of all laboratories performing such analyses
because different digestion procedures are likely to produce different
analytical results.

Determinations of "suspended, recoverable" constituents are made
either by analyzing portions of the material collected on the filter or,
more commonly, by difference, based on determinations of (1) dissolved
and (2) total recoverable concentrations of the constituent.

Suspended, total is the total amount of a given constituent in the
part of a representative water-suspended sediment sample that is retained
on a 0.45 um membrane filter. This term is used only when the analytical
procedure assures measurement of at least 95 percent of the constituent
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determined. A knowledge of the expected form of the constituent in the
sample, as well as the analytical methodology used, is required to determine
when the results should be reported as "suspended, total."

Determinations of "suspended, total" constituents are made either by
analyzing portions of the material collected on the filter or, more commonly,
by difference, based on determinations of (1) dissolved and (2) total
concentrations of the constituent.

Taxonomy is the division of biology concerned with the classification
and naming of organisms. Classification is based upon a hierarchical
scheme beginning with kingdom and ending with species. For example, the
taxonomy of the dragonfly Anax junius is:

Kingdom..........Animal
Phylum...........Arthropoda
Class..veevsse...Insecta
Order.....ceveve. Odonata
Family...........Aeshnidae
Genus....vvve....Anax
Species..... ceeeJunius

Thermograph is an instrument that continuously and automatically
records temperature. '"Temperature recorder" is used here to refer to a
thermograph that automatically records water temperatures on paper tape.

Tons per acre-foot indicates the dry weight of dissolved solids in
1 acre-foot of water. It is computed by multiplying the concentration in
milligrams per liter by 0.00136.

Tons per day is the mewsure of a substance that passes a stream
section in solution or suspension during a 2k-hour period. It is computed
by multiplying the concentration of the substance (in milligrams per
liter))by 0.0027 times the discharge of the stream (in cubic feet per
second).

Total is the total amount of a given constituent in a representative
water-suspended sediment sample, regardless of the constituent's physical
or chemical form. This term is used only when the analytical procedure
assures measurement of at least 95 percent of the constituent present in
both the dissolved and suspended phases of the sample. A knowledge of the
expected form of the constituent in the sample, as well as the analytical
methodology used, is required to Judge when the results should be reported
as "total.” (Note that the word "total" does double duty here, indicating
both that the sample consists of a water-suspended sediment mixture and
that the analytical method determines all of the constituent in the sample.)

Total, recoverable is the amount of a given constituent that is in
solution after a representative water-suspended sediment sample has been
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digested by a method (usually using a dilute acid solution) that results in
dissolution of only readily soluble substances. Complete dissolution of
all particulate matter is not achieved by the digestion treatment, and thus
the determination represents something less than the "total" amount (that
is, less than 95 percent) of the constituent present in the dissolved and
suspended phases of the sample. To achieve comparability of analytical
data, equivalent digestion procedures would be required of all laboratories
performing such analyses because different digestion procedures are likely
to produce different analytical results.

Total in bottom material is the total amount of a given constituent in
a representative sample of bottom material. This term is used only when
the analytical procedure assures measurement of at least 95 percent of the
constituent determined. A knowledge of the expected form of the constituent
in the sample, as well as the analytical methodology used, is required to
judge when the results should be reported as "total in bottom material."

WRD is the abbreviation for "Water-Resources Data' used in the summary
REVISIONS paragraph to indicate previously published State annual basic-
data reports.

WSP is the abbreviation for "Water-Supply Paper" used in references to
previously published reports.

SPECIAL NETWORKS AND PROGRAMS

Hydrologic bench-mark station provides hydrologic data for a basin
likely to be governed solely by natural conditions. Data collected at a
bench-mark station may be used to distinguish natural changes, occurring in
undeveloped basins, from changes caused by man through development in
basins similar in physiography, climate, and geology.

National stream-quality accounting network was designed by the U.S.
Geclogical Survey to meet information needs of agencies or groups involved
in national or regional water-quality planning and management. Both
accounting and broad monitoring aspects have been incorporated in the
network design. The network is divided according to the river-basin
accounting units designated by the Office of Water Data Coordination in
consultation with the Water Resources Council. Primary objectives of the
network are: (1) to assess the areal variability of water-quality conditions
nationwide on an annual basis; and (2) to assess long-term changes in
stream quality.

Pesticide program is a network of water-quality stations on streams
where samples are collected regularly to determine the concentration and
distribution of commonly used insecticides and herbicides within the
watershed. Operation of the network is a Federal interagency activity.
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Radiochemical program is a network of water-quality stations where
samples are collected regularly to be analyzed for radioisotopes. The
streams sampled represent major drainage basins in the conterminous United
States.

DOWNSTREAM ORDER AND STATION NUMBER

Hydrologic-station records are listed in Survey reports in downstream
direction along the main streams. All stations on a tributary entering
upstream from a main-stream station are listed before that station.
Stations on first rank, second rank, and other ranks of tributaries are
listed similarly. The rank of any tributary is established with respect to
the stream into which it drains by an indention in the list of stations in
the front of the report. Each indention represents one rank. This down-
stream order and system of indention shows where stations on tributaries
are situated with reference to stations on the main stream and the rank of
the tributary on which each station is situated.

Each gaging, partial-record, and water-quality station is identified
by a station number. These numbers are in the same downstream order
mentioned above. In assigning station numbers no distinction was made
between partial-record and gaging stations. A water-quality station
located at or near a gaging or partial-record station has the same number
as the gaging or partial-record station. Gaps are left in the series of
numbers so that new stations may be established. The 8-digit number for
each station (such as 05L07000) appears to the left of the station name; it
includes the 2-digit part number, "05", plus the 6-digit downstream order
number, "4OT000". 1In this report records are listed in downstream order by
parts. The part number designates major drainage basins. Records in this
report are in Part 4 (St. Lawrence River basin) and Part 5 (Upper Mississippi
River basin). Records for a drainage basin in more than one state can be
arranged in downstream order by assembling pages from state reports by
station number.

NUMBERING SYSTEM FOR GROUND-WATER DATA SITES

The ground-water data-site number indicates the geographic location of
a well and is unique for each site. The 15-digit number is based on latitude
and longitude. The first six digits denote the degrees, minutes, and
seconds of latitude; the next seven digits denote degrees, minutes, and
seconds of longitude; and the last two digits are a sequential number for
wells within a l-second grid. EFach site also is identified by a local
number based on the cadastral-survey system of the U.S. Government. The
number consists of an abbreviation of the county name, the township, range,
and section, and a four-digit number assigned to the well.
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EXPLANATION OF SURFACE-WATER RECORDS
Collection and computation of data

The basic data collected at gaging stations include stage and discharge
measurements of streams, and stage, surface-area, and content measurements
of lakes and reservoirs. In addition, factors affecting stage discharge or
stage-capacity relationships, weather records, and other information
supplement the basic data used to determine daily flow or volume of water
in storage. Records of stage are obtained from direct readings on a non-
recording gage or from a water-stage recorder that issues a continuous
graph of the fluctuations in stage or a tape punched at selected intervals.
Measurements of discharge are made with a current meter, using methods
described in standard textbooks, in Water-Supply Paper 888, and in U.S. '
Geological Survey Techniques of Water Resources Investigations, book 3,
chapter A6.

Rating tables of the discharge for any stage are prepared from stage-
discharge relationship curves. To estimate discharges greater than those
measured, rating curves are extended based on step-backwater techniques,
velocity-area studies, logarithmic plotting, and indirect measurements of
peak discharge (such as slope-area or contracted-opening measurements, or
the computation of flow over dams or weirs). Daily mean discharges are
computed from gage heights and rating tables, and the monthly and yearly
means are computed using the daily figures. If the stage-discharge relation-
ship varies due to changes in the physical features forming the control
(such as aquatic growth, debris, or scour and fill), daily mean discharge
is computed by a shifting-control method in which correction factors, based
on individual discharge measurements and notes by observers, are used when
the gage heights are applied to the rating tables.

At stream-gaging stations where backwater from reservoirs, tributary
streams, or other sources, affects the stage-discharge relationship, the
slope method is used to compute discharge. At some stations where the
stage-discharge relationship is affected by rapid changes in stage, the
rate of change is used in computing discharge. When ice conditions at
stream-gaging stations affect the stage-discharge relationship, gage-height
records, winter discharge measurements, temperature and precipitation data,

and comparable records of discharge for nearby stations are used to compute
discharge.

At some gaging stations gage-height records are either faulty or
nonexistent for some periods. For such periods the daily discharges are
estimated based on the recorded range in stage, prior and subsequent
records, discharge measurements, weather records, and comparison with
records for nearby stations.

Included in this report are general description of the stations and
tabulations of data. A table showing daily, monthly, and yearly discharges
is given for each gaging station on a stream or canal. A monthly summary
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table of stage and contents or a table showing the daily contents is given
for gaging stations on lakes and reservoirs. Records cover the water year,
which begins October 1 and ends September 30.

The description of the gaging station provides the following information:
location; drainage area; period of record; indication of revisions in
previocusly published records; the type and history of gages; general remarks;
average discharge; and extremes of discharge or contents. River mileage is
that determined and used by the Corps of Engineers or other agencies.
Previously published records for current stations are noted under "PERIOD
OF RECORD". TFor some stations, streamflow records have been found in error
based on the collection of subsequent data or information. Revisions of
such records usually are published along with the current records in one of
the annual or compilation reports. To facilitate the location of such
revised records, a paragraph headed "REVISED RECORDS" has been added to the
description of each station for which revised records have been published.
Listed therein are all the reports in which revisions have been published,
together with the water years for which figures are revised. A single
number is given for each water year; for instance, 1965 stands for the
water year October 1, 196L, to September 30, 1965. Notations following the
year dates indicate how the revision affected discharge calculations:

"(M)" means that only the instantaneous maximum discharge was revised;
"(m)" that only the instantaneous minimum was revised; and "(P)" that only
peak discharges were revised. If the drainage area has been revised, the
report in which the revised figure was first published is given. For all
stations where cubic feet per second per square mile and runoff in inches
are published, a revision of the drainage area necessitates revision of
both these figures, which are based on the drainage area. Such revised
figures, however, resulting only from a revision of the drainage area,
usually are not published in the annual reports.

The type of gage currently in use; the datum of the present gage
referred to National Geodetic Vertical Datum; and a condensed history of
the types, locations, and datums of previous gages used during the period
of record are given under "GAGE." National Geodetic Vertical Datum is
explained in "DEFINITION OF TERMS" on page 6.

‘Information pertaining to the accuracy of discharge records and to
conditions that affect the natural flow at the gaging station is given
under "REMARKS". For stations at reservoirs information on the dam and the
capacity, outlet works, spillway, purpose, and use of the reservoir is
given under "REMARKS".

The average discharge for the period of record is given under "AVERAGE
DISCHARGE". For stations having fewer than 5 complete years of record and
for stations where water development during the period of record has
altered the significance of the figure, average discharge is not given.
Under "EXTREMES" are listed, first, the extremes of discharge for the
Period of record; second, discharge information available outside the
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period of record; and last, discharge data for the current year. Unless
otherwise qualified, maximum discharge is the instantaneous maximum cor-
responding to the crest stage recorded by a water-stage recorder (graphnic
or digital), a crest-stage gage, or a nonrecording gage read at the time of
the crest. If the maximum gage height did not occur on the same day as the
maximum discharge, it is listed separately. Similarly, the minimum discharge
is the instantaneous minimum corresponding to the minimum recorded stage.
For some stations peak discharges are listed with "EXTREMES FOR THE CURRENT
YEAR"; where this is done, all independent peaks above the selected base,
including the annual maximum, are published in tabular form together with
the time of occurrence and corresponding gage heights. The base discharge
is selected so as to present about three peaks a year. Peak discharges are
not published for canals, ditches, drains, or for any stream subject to
substantial control by man. Minimum discharges for these stations appear
in a separate paragraph following the table of peaks. Time is expressed in
a 2L-hour cycle; for example, 12:30 a.m. is 0030; 1:30 p.m. is 1330.

Skeleton rating tables are published for stations where they serve a
useful purpose immediately following "EXTREMES". The dates of applicability
can be easily identified.

The daily table for stream-gaging stations gives the daily mean
discharges and is followed by monthly and yearly summaries. In the monthly
summary the line headed "TOTAL" gives the sum of the daily figures; the
line headed "MEAN" gives the average monthly flow in cubic feet per second.
The lines headed "MAX" and "MIN" give the maximum and minimum daily discharges,
respectively, for the month. The monthly discharge also is expressed in
cubic feet per second per square mile (line headed "CFSM"), in inches (line
headed "IN"), and in acre-feet (line headed "AC-FT"). Discharge as cubic
feet per second per square mile and as runoff in inches is omitted if there
is extensive regulation or diversion, if the drainage area encompasses
large noncontributing areas, or if average annual rainfall for the drainage
basin is usually less than 20 inches. The annual summary shows appropriate
daily discharges for the calendar and water years.

Footnotes to the daily-discharge table are introduced by the word
"NOTE". They indicate periods for which discharge is computed or estimated
by special methods because of the absence of gage-~height records, because
of backwater from various sources, or due to other unusual conditions.
Periods of no gage-height record are footnoted if the period is continuous
for a month or more or if the maximum annual discharge occurs during that
time. Periods of backwater from various sources, or of indefinite stage-
relation, are indicated only if they last for a month or more, thus affecting
the accuracy of the discharge records of unusual conditions at the gage
site. Days on which the stage-discharge relation is affected by ice are
not indicated. The methods used to compute discharge for various unusual
conditions are the same ones explained in preceding paragraphs.
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The data presented for most gaging stations on lakes and reservoirs
include a description of the station and a monthly summary table of stage
and contents. For some reservoirs a table showing daily contents or stage
is given. A skeleton table of capacity at given stages is published for
all reservoirs for which records are published on a daily basis, but is not
published for reservoirs for which only monthly data are given.

Data collected at partial-record stations are of the same variety as
the information from continuous-record sites. Data for partial-record
discharge stations are presented in two tables. The first is a table of
discharge measurements from low-flow partial-record stations, and the
second is a table of annual maximum stages and discharges from crest-stage
stations. The tables for the partial-record stations are followed by a
listing of discharge measurements made at sites other than continuous-
record or partial-record stations. Occasionally, a short series of discharge
measurements are made to investigate seepage gains or losses along a reach
of stream or to determine the low-flow characteristics of an area. Such
measurements appear in the special tables that follow the tables for partial-
record stations.

Accuracy of fleld data and computed results

Accurate streamflow data depend primarily on (1) the stability of the
stage-discharge relation or the frequency of discharge measurements, where
the control is unstable; and (2) the accuracy of discharge measurements,
observations of stage, and interpretation of records.

The accuracy of the records is given under "REMARKS". '"Excellent":
means that about 95 percent of the daily discharges are accurate within
5 percent; those accurate within 10 percent are termed "good"; and "fair"
indicates records accurate within 15 percent. '"Poor" means that daily
discharges have less than '"'fair" accuracy.

Daily mean discharge figures in this report are rounded to the nearest
hundredth for discharges of less than 1 ft3/s; to the nearest tenth for
discharges between 1.0 and 10 ft3/s; to the nearest whole number for
discharges between 10 and 1,000 ft3/s; and to 3 significant figures for
discharges above 1,000 ft3/s. The number of significant figures used is
based on the magnitude of the discharge. The same rounding rules apply to
discharge figures listed for partial-record stations.

At many stations, the monthly-mean discharge may not reflect natural
runoff due to the effects of diversion, consumption, regulation by storage,
evaporation or other factors. For such stations, figures of cubic feet per
second per square mile and of runoff in inches are not published unless
they can be adjusted for diversion, for changes in the contents of reservoirs,
or for other changes resulting from use and control. Evaporation is not
included in the adjustments for changes in reservoir contents, unless it is
so stated. ZEven at stations where adjustments are made, large errors in
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computed runoff may occur if the adjustments or losses are large compared
to the observed discharge.

Other data available

For most gaging stations more detailed information is on file in the
district office. Also, most gaging-station records are available in
computer-usable form, and many statistical analyses have been made.

EXPLANATION OF WATER-QUALITY RECORDS

Collection and examination of data

Surface-water samples usually are collected at or near gaging stations.
The quality-of-water records appear after the discharge records for these
stations.

The descriptive heading for water-quality records gives the period of
record for all water-quality data, the period of record for parameters that
are measured daily (specific conductance, pH, water temperature, dissolved
oxygen, and suspended-sediment discharge), general remarks, extremes for
the period of daily record, and extremes for the current year.

For ground-water-quality records, the well number, depth of well,
aquifer, date of sampling or other pertinent data are given in the table
containing the chemical analyses. No descriptive statements are given.

Water analysis

Most methods for collecting and analyzing water samples are described
in the Survey's series on Techniques of Water-Resources Investigations
listed on a later page.

One sample can define adequately the water quality at a given time if
the mixture of solutes throughout the stream cross section is homogeneous.
However, the concentration of solutes at different locations in the cross
section may vary widely with different rates of water discharge, depending
on the source of the material and the turbulence and mixing of the stream.
Some streams must be sampled through several vertical sections to obtain
the representative sample needed to calculate accurately mean concentration
and load.

The chemical-quality data published in this report are the most
representative values available for the stations listed. They represent,
as much as possible, water-quality conditions at the time of sampling. In
the rare case where the reported pH value seems inconsistent with the
relative abundance of carbon dioxide species in a sample (carbonate and
bicarbonate), the inconsistency may result from the uptake of carbon
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dioxide by the sample between measurement of pH in the field, or from
precipitation of carbonates and determination of carbonate and bicarbonate
in the laboratory.

For water-quality stations equipped with monitors, the records include
daily maximum, minimum, and mean values for each parameter measured based
upon hourly punches for each 2L-hour day of record. Hourly values may be
obtained from the district office.

Water temperature

Water temperature is measured at most water-quality stations and at
water-discharge stations when discharge measurements are made. At stations
where daily water-temperature measurements are taken manually the measure-
ments are taken at about the same time each day. At stations where recording
instruments are used, maximum and minimum water temperatures for each day
are published.

Sediment

Suspended-sediment concentrations are determined from samples collected
with depth-integrating samplers. Samples usually are taken at several
verticals in the cross section, or a single sample may be taken at a fixed
point and a coefficient applied to it to determine the mean concentration
throughout the cross section.

During periods of rapidly changing flow or concentration, sediment
samples may be collected more frequently (twice daily or, in some instances,
hourly). The published suspended-sediment discharges for these periods
were computed by the subdivided-day method (time-discharge weighted average).
For periods when no samples were collected, daily sediment loads were
estimated on the basis of water discharge, suspended-sediment concentrations
observed immediately before and after the periods, and suspended-sediment
loads for other periods of similar discharge. The accuracy of sediment
records, discussed under "REMARKS", is based on completeness of the record,
the number of samples collected, and the range in stage over which samples
are collected. Suspended-sediment discharges of less than 0.005 tons/day
are reported as 0.

At some stations, samples were collected periodically throughout the
stream cross section. Although such data may represent conditions only at
the time of observation, they are useful in determining seasonal relationships
between water quality and streamflow, and in predicting long-term sediment-
discharge characteristics of a stream.

In addition to the records of suspended-sediment concentrations,
periodic measurements of particle-size distribution of the suspended sediment
and bed material also are recorded.
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EXPLANATION OF GROUND-WATER LEVEL RECORDS

Collection of the data

Ground-water-level data for 69 observation wells are published in this
report. These wells are part of a network of 202 observation wells measured
in Wisconsin. They represent water-table and artesian conditions in the
principal aquifers of the State.

Each well has a 15-digit identification number based on latitude and
longitude, and a local well number. The local number identifies county,
township, range, and section.

Water-level records for 56 wells are obtained from direct measurements
with a steel tape; records for 13 are from the graph on a water-stage
recorder. Water-level measurements in this report are referenced to the
land-surface datum (1sd)--a datum plane approximately at land surface at
each well. The altitude of the 1sd above mean sea level and the height of
the measuring point (MP) above or below the 1lsd is given in each well
description.

All measurements for taped wells are listed. For wells with recorders,
daily lows are listed for every fifth day and at the end of the month
(eom). Water levels are reported to the precision measured (normally to
the hundredth of a foot). The absolute value of the depth to water msy be
in error by a few tenths of a foot, but the error in determining the net
change in water level between successive measurements is normally only a
hundredth or a few hundredths of a foot.

PUBLICATIONS ON TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS

Thirty-four manuals by the U.S. Geological Survey have been published to date in the series
on techniques describing procedures for planning and executing specialized work in
water-resources investigations. The material is grouped under major subject headings called
books and is further divided into sections and chapters. For example, Section A of Book 3
(Applications of Hydraulics) is on surface water. The chapter, the unit of publication, is
limited to a narrow field of subject matter. This format permits flexibility in revision and
publication as the need arises. The reports listed below are for sale by the U.S. Geological
Survey, Branch of Distribution, 1200 South Eads Street, Arlington, VA 22202 (authorized agent of

the Superintendent of Documents, Government Printing Office. Prices are effective October 1978
but are subject to change.

NOTE: When"ordering any of these publications, please give the title, book nuﬁber,chapter number,
and "U.S. Geological Survey Techniques of Water-Resources Investigations".

1-D1. Water temperature-influential factors, field measurement, and data presentation, by H. H.
§§eggns Jr., J. F. Ficke, and G. F. Smoot: USGS--TWRI Book 1, Chapter D1. 1975. 65 pages.
1-D2. Guidelines for collection and field analysies of ground-water samples for gelected
gnstable constituents, by W.W.Wood: USGS--TWRI Book 1, Chapter D2, 1976. 24 pages.
0.85

2-D1. Application of surface geophysics to ground-water investigations, by A. A. R. Zohd
G. P. Eagon, and D. R. Mabey: USGS--TWRI Book 2, Chapterng. 1934.Y116 pages. $1.gé.

2-El. Application of borehole geophysics to water-resources investigations, by W. S. Keys and
L. M. Mac@ary: USGS-:TWRI Book 2, Chapter El. 1971. 126 pages. $1.75.

3-Al. General field and office procedurecs for indirect discharge measurements, by M. A. Benson
and Tate Dalrymple: USGS--TWRI Book 3, Chapter Al._1967. 30 pages. $1.00.
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3-A2,
3-A3.
3-A4.
3-AS.
3-A6.
3-A7.
3-A8.
3-Al11.
3-Al12.
3-Bl1.
3-B2.
3-C1.
3-C2.
3-C3.
4-A1.

4-A2.
4-B1.

4-B2.
4-B3.
4-D1.
5-Al.

5-A2.
5-A3.
5-A4.%
5-A5.%
5-Cl1.

7-Cl.

8-Al.
8-B2.

Measurement of peak discharge by the slope-avéa method, by Tate Dalrymple and M. A.
Benson: USGS--TWRI Book 3, Chapter A2. 1967. 12 pages. $0.35.

Measurement of peak discharge at culverts by indirect methods, by G. L. Bodhaine: USGS--
TWRI Book 3, Chapter A3. 1968. 60 pages. $0.40.

Measurement of peak discharge at width contractione by indirect methods, by H. F.
Matthai: USGS--TWRI Book 3, Chapter A4. 1967. 44 pages. $1.00.

Measurement of peak discharge at dams by indirect methods, by Harry Hulsing: USGS--
TWRI Book 3, Chapter A5. 1967. 29 pages. $0.35.

General procedure for gaging streams, by R. W. Carter and Jacob Davidian: USGS--TWRI
Book 3, Chapter A6, 1968, 13 pages. $1.00.

Stage measurements at gaging stations, by T. J. Buchanan and W. P. Somers: USGS--TWRI
Book 3, Chapter A7. 1968. 28 pages. §$1.40.

Discharge measurements at gaging stations, by T. J. Buchanan and W. P. Somers: USGS--
TWRI Book 3, Chapter A8. 1969. 65 pages. $1.25.

Measurement of discharge by moving-boat method, by G. F. Smoot and C. E. Novak: USGS--
TWRI Book 3, Chapter All. 1969. 22 pages. $1.20.

Fluorometric procedures for dye tracing, by J. F. Wilson Jr.: USGS--TWRI Book 3,
Chapter Al2. 1968. 31 pages. $0.35. Not currently available.

Aquifer-test design, observation, and data analysis, by R. W. Stallman: USGS--TWRI Book
3, Chapter Bl. 1971. 26 pages. $0.70.

Introduction to ground-water hydraulics, a programed text for self-instruction, by G. D.

Bennett: USGS--TWRI Book 3, Chapter B2 1976. 172 pages. $2.50.
Fluvial sediment concepts, by H. P. Guy: USGS--TWRI Book 3, Chapter Cl. 1970. 55 pages.

$2.50.

Field methods for measurement of fluvial eediment, by H. P. Guy and V. W. Norman: USGS--

TWRI Book 3, Chapter C2, 1970. 59 pages. §$2.50.

Computation of fluvial-sediment discharge, by George Porterfield: USGS--TWRI Book 3,

Chapter C3. 1972. 66 pages. $2.10.

Some statistical tooles in hydrology, by H. C. Riggs: USGS--TWRI Book 4 Chapter Al. 1968.

39 pages. §$1.60.

Frequency curves, by H. C. Riggs: USGS--TWRI Book 4, Chapter A2. 1968. 15 pages. §1.20

gowgflow investigations, by H. C. Riggs: USGS--TWRI Book 4, Chapter Bl. 1972, 18 pages.
0.65.

Storage analyses for water supply, by H. C. Riggs and C. H. Hardison: USGS--TWRI Book 4,

Chapter B2. 1973. 20 pages. $0.75.

Regional analyses of streamflow characteristics, by H. C. Riggs: USGS--TWRI Book 4,

Chapter B3. 1973. 15 pages. $0.65.

Computation of vate and volume of stream depletion by welle, by C. T. Jenkins: USGS--

TWRI Book 4, Chapter D1l. 1970. 17 pages. §1.10.

Methods for collection and analysis of water samples for dissolved minerals and gases,

by Eugene Brown, M. W. Skougstad, and M. J. Fishman: USGS--TWRI Book 5, Chapter Al. 1870.
160 pages. $2.40.

Determination of minor elments in water by emission spectroscopy, by P. R. Barnett and E. C.

Mallory, Jr.: USGS--TWRI Book 5, Chapter A2. 1971. 31 pages. $0.80.

Methods for gnalysie of organic substances in water, by D. F. Goerlitz and Eugene Brown:

USGS--TWRI Book 5, Chapter A3. 1972. 40 pages. $0.90.

Methods for collection and analysis of aquatic biological and microbiological samples,

edited by P.E. Greeson, T.A. Ehlke, G.A. Irwin, B.W. Lium, and K.V. Slack: USGS--TWRI

Book 5, Chapter A4. 1977. 332 pages. $20.00.

Methods for determination of radioactive substances in water and fluvial sediments,

by L.L. Thatcher, V.J. Janzer, and K.W. Edwards: USGS--TWRI Book 5, Chapter A5. 1977.

95 pages. $16.00.

Laboratory theory and methods for sediment analysis, by H. P. Guy: USGS--TWRI Book 5,

Chapter Cl1. 1969. 58 pages. §2.10.

Finite difference model for aquifer simulation in two dimensions with results of numerical

experiments, by P, C. Trescott, G. F. Pinder, and S. P. Larson: USGS--TWRI Book 7, Chap-

ter Cl. 1976. 116 pages. $2.30.

Methods of measuring water levels in deep wells, by M. S. Garber and F. C. Koopman:

USGS--TWRI Book 8, Chapter Al. 1968. 23 pages. $0.70.

Calibration and maintenance of vertical-axis type current meters, by G. F. Smoot and

C. E. Novak: USGS--TWRI Book 8, Chapter B2. 1968. 15 pages. $1.10.

*These publications are available ONLY from Superintendent of Documents, Government Printing
Office, Washington, D.C. 20402. They are in looseleaf format and are subscription items.
Additional supplements will be issued to subscribers at no extra cost. Checks should be made
payable to Superintendent of Documents. Requester should emphasize to Superintendent of Documents
that this is a subscription item.
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25

»

T T T T T T T T
15 North Lake near Elkhorn, Wisconsin -
| 05545000 Maximum stage observed\

- = A -
QO 4 N W N
1T T 1

Minimum stage observed]

DRY
{ | | | | 1 A |

W D N o ©
I

I I T T - I I I |

Devils Lake near Baraboo, Wisconsin .
05404500 Maximum stage observed

— -k
- N
I

-
(]
1

Minimum stage observed

=N W AN o ©
T

-
o

T T T T T T T T
Cedar Lake near Kiel, Wisconsin
ok 04085500

Maximum stage observed N

4 Minimum stage observed .

3 | | | | | 1 1 |
1935 1940 1945 1950 1955 1960 1965 1970 1975 1980

Stage observed on intermittent basis

Figure 4. A comparison of extremes of stage of three southern lakes with no
surface outlet for each water year since 1935.
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Figure 5. Long-term ground-water ievel fluctuations in Northwestern
Wisconsin.

Northwestern Wisconsin

These graphs represent shallow water-table fluctuations in northwest
Wisconsin. The annual range in fluctuation in the water table rately exceeds
four feet. Record highs occurred during the spring of 1973 and 1976. The
drought of 1976 resulted in declines that carried into early 1977.



15 1 T I
Taylor-6
20— Maximum water level observed\ —
25— —
w "~ Minimum water level observed
Q
<
hd 30 1 l [ t |
D 5Y
o 12 ! ! | n |
> Langlade-27
3
g 74 Maximum water level observed —— B
o
[+¢]
0 76 —
w
w
Z
© 78 —
=
<
2
E 80— —
I
.—
o
8 s -
——-Minimum water level observed
84— —
86 | | L | |
1950 1955 1960 1965 1970 1975 1980

Figure 6. Long-term ground-water level fluctuations in North-Central
Wisconsin.

North-Central Wisconsin

Long-term trends in the altitude of the water table usually reflect
climatic cycles, as shown here. These wells are all completed in less than
100 feet of glacial deposits. The graphs show lows in 1958 and 1964-65,
reflecting the effect of several years of deficient precipitation. Record-
high water levels were recorded in 1973.

This year's maximum and minimum water levels for Langlade-27 are lower
than those for 1977, although levels did recover more than one foot from
April through November of 1978.
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Figure 7. Long-term ground-water level fiuctuations in Southwestern and
Central Wisconsin.

Southwestern and Central Wisconsin

These two hydrographs show similar trends although Grant-5 is in bedrock
and Portage-376 in glacial sand and gravel. Like those from north-central
Wisconsin, they show lows in 1958 and 1964-65, as well as a high in 1973-74,
preceding the decline to the drought of 1976.

Eastern Wisconsin.

Of these three wells in eastern Wisconsin, Racine-5 is a deep well in
the artesian sandstone aquifer and the other two are in the shallow dolomite
aquifer. The steady drawdown shown on the hydrograph for Ra-5 is due to
continued pumping of deep wells scattered from Chicago to north of Milwaukee.
Because of the continuing sustained drawdown, the low water level for one
year is about the same level as the high for the following year. The water
table in the Niagara dolomite appears to be declining slightly because of
downward loss of water to the deep aquifer.
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STREAMS TRIBUTARY TO LAKE SUPERIOR

06024314 LIVTTLE BALSAM CREEK AT PATZAU, ¥l

LOCATION ==L AT 46°29%43%s LONG 92%13t471,
UNIT 04010301y NEAR LEFT RANKs 20 #T (6 M) UPSTREAM FROM SEVERSUN ROADs
FROM MQUTH,

IN NE 1/4 SW 174 SECe3s V,46 Ney Re15 Wes DOUGLAS COUNTYs HYDROLOGIC
AT PATZAUs AND 1,2 MI (149 KM) UPSTREAM

DRAINAGE AREA.==5.00 MI2 (12,95 KM2),
WATER-DISCHARGE RECORDS
PERIOD OF RECORD.==JANUARY 1976 TO SEPTEMBER 1978 (DISCONTINUED).

GAGE +=~NONRECORDING GAGE AND CREST=-STAGF GAGE. ALTITUDE OF GAGE IS 900 FT (274 M)y FROM TOPOGRAPHIC MAP.
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MINIMUM DAILYe 0.80 FT3/S (0,023 M3/S) AUG. 8-13,
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12 21 6.2 1.4 1.7 1.2 1.5 17 5.2 2.8 7.5 «80 4.6
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17 5.6 403 2.0 1.6 1.2 1.8 8.2 3.4 3.5 3.5 1e0 3.9
la 5e3 3.3 9.0 1.3 1e2 1e4 8.5 3.1 3.5 3.1 1.0 3.9
19 hob 2.9 10 1.3 1.2 le4 10 249 3.6 2.8 1.0 4.2
2n 4.0 4ok 7.8 1.3 1.2 le6 9.8 2.8 3.6 2.6 1.0 3.9
21 3.4 4,6 7.4 1e2 1.3 le6 8.5 2.7 249 2.5 1.0 3.9
2? 3.3 12 7.8 1.2 1.3 1.5 Teb 246 2.6 2.6 1.l 3.6
23 3.0 4,6 8.2 1.2 13 1.8 8.3 246 3.8 2.7 62 3.6
26 2.9 4.1 S8 1.2 1.3 2.3 8.2 2.4 3.3 247 28 3.6
25 248 3.5 S8 1.2 le4 2.5 649 2.6 2.8 243 14 3.6
26 2.8 2.7 S.2 1.2 1ok 2.0 6e) 245 440 2.1 9.8 3.6
27 2.7 243 4ot le2 leé 244 5.6 3.5 3.3 1.9 Te2 3.5
2n 244 241 3.6 12 les 4.7 5.1 6.7 2.8 1.8 6.2 3.5
29 2.3 1.9 2.7 1.2 ——— 14 4e7 16 2.8 244 4.6 3.4
30 2.3 1.9 201 1.2 -— 7.0 406 19 2.7 1.8 4dob 3.4
3 3.8 -—- 2.0 1.2 —— Te4 — 12 .- 1.5 3.0 .-
TOTAL 2l4.4 115.1 110,9 46.6 34.8 75.8 36448 17545 131.0 201.6 162450 10649
MEAN 6.92 3.86 3.58 1,50 1.24 2.45 12.2 5.66 4.37 6450 S5.24 3.56
MaAX 27 12 10 1e9 les 14 46 19 15 24 62 94
MIN 2.3 1.9 le6 1.2 1.2 1.4 446 2.4 2.6 15 «80 1.9
CFSM 1.38 77 .72 <30 .25 .49 2,44 1013 87 1.30 1.08 «71
. 1.5 +86 R2 «35 26 56 2.7 1431 37 1.50 1.21 +80
CAL YR 1977 TOTAL 1204.26 MEAN 3,30 MAX 56 MIN .64 CFSM .66 IN 8.96
WTR YR 1978 TOTAL 1739.90 MEAN 4.77 MAX 62 MIN .80 CFSM .95 IN 12,94



STREAMS TRIBUTARY TO LAKE SUPERIOR

04024314 LITTLE BALSAM CREEK AT PATZaUs WI==CONTINUED

WATER=QUALITY RECORDS

PERIOD OF RECORD.=-JANUARY 1676 TO SEPTEMBER 1978 (DISCUNTINUED) .

PERIOD OF DAILY RECORD,-=
SUSPENDED=SEDTMENT DTSCMARGE:

REMARKS.==SEDIMFNT RECCRDS ARE FAIR EXCEPT FOR WINTER PERIOD WHICH ARE POOR.
FOR MORE THAN 20 PERCENT OF THE YEAR ARF ESTIMATED,

EXTREMES FOR PERIOD OF DATLY RECORD ==

SUSPFNDED=SEDIMENT CONCENTRATIONS:

ON MANY DAYS,

TONNE} ON MANY DAYS,
EXTREMES FOR CURRENT YFAR,-=

SUSPENDED=SEDTVMENT CONCENTRATIONS:

wATEFR-QUALTTY DATAs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

STREAM=
FLOWs
INSTAN=
TANEQUS
tCFS)

—— e N W
.. . . .
®® SN NN O B

- —
.

-
W N W
. - . e
@ »

»
o

1.3
yaa

4.6

9.2

23,

SPE-
CIFIC
CON=
ouCT=
aNCE
{(MICRO=-
MHOS)

118
To

160
200

205
220

220
230

S5
150
105

TEMPER=
ATURE
{DEG ©)
8.0
9.0
1.5

1.0
o0

5
«0

2.5
2,5

245
16,0
12.%
17.5
10.5
15.0
15.0
14.0

13.0

SEDI=
MENT »
SUS-
PENDED
(MG/L)

SEDI-
MENT
DIS~
CHARBE »
Sus-
PENDED
{T/DAY)

28

PARTICLE=SIZE DISTRIBUTION OF SURFACE BED MATERIAL

CAYS. MAXIMUM ORSERVECs 954 MG/L AUG.
MANY DAYS,
TIME
NATE
ccT o 1577
03... 1455
NOV
08.,. 1450
DEC
19,.. 1300
JAN , 1578
04s,4 1345
25440 1500
FER
07aee 1230
1110
1300
1150
1230
1700
1130
0Teee 20l0
u6
03,4 1a00
23440 0915
234.s 1640
290 1130
SEP
140es 1345
BED
MAT,
STREAM=  STEVE
FLOW, DlaM,
INSTAN= & FINFR
TIME  TANEOUS THAN
DATE (CFS) «125 MM
MaAY ¢ 1978
17400 1700 3.4 1
JuL
07.es 2010 46 -

8ED BED
MAT, MAT.
STEVE SIEVE
DIAM. DIAM,.
% FINER % FINER
THAN THAN
4250 MM 500 MM
6 18
6 41

BED
MaT,
SIEVE
DIAM,
% FINER
THAN
1,00 MM

2%
69

HED
MAT.
SIEVE
DIaM.
% FINER
THAN
2.00 MM

3
78

BED
MaT,
SIEVE
DIaM.
% FINER
THAN
4,00 MM

45
81

JANUARY 1976 TO SEPTEMBER 1978 (DISCONTINUED).

SED.
SUSP,
SIEVE
DlaM,
% FINER
THAN
«062 MM

BEY
MAT.
S1EVE
DIAM,
% FINER
THAN
8400 MM

63

84

RED
MAT .
STEVE
DIAM,
% FINER
THAN
1640 MM

94

91

MEAN SUSPENOED=SEDIMENT CONCENTHATIONS

MAXIMUM DATLY MEANe 29100 MG/L MAR. 30y 19763 MINIMUM DAILY MEANs 1 MG/
MAXIMUM OBSERVEDs 15330 MG/L MAR. 30s 19763 MINIMUM OBSERVEDs 1 MG/L ON MANY DAYS.
SUSPENDED=SFOIMENT NTSCHARGES MAXTMUM DAILYs 340 TONS (308 TONNES) MAR. 30e¢ 19763 MINIMUM DAILYs 0 TON (0

MAXIMUM ODAILY MEANs 200 MG/L AUGe 23% MINIMUM DAILY MEANs 1 MG/L ON MANY
MINIMUM OBSERVEDs 1 MG/L ON MANY LAYS,
SUSPFNDED=SEDINENT DTSCHARGE: MAXTMUM DAILYs 34 TONS (31 TONNES) AUG. 233 MINIMUM DAILYs 0 TON (0 TONNE) ON

BED
MAT,.
SIEVE
DIAM,
% FINER
THAN
32.0 MM

100
100

135



36

MEAN
CONCEN=-
TRATION  LOADS
Oay (MG/L)  (T/DaAY)
OCTORER
1 1 <01
? 1 01
3 4 .04
4 1 °01
s 1 « 01
L] 1 01
7 3 06
a 70 4.5
9 42 2.3
pL 21 57
11 32 2,3
12 18 1.0
12 10 35
14 11 27
1= 8 «i5
16 4 «06
17 2 «03
1A 2 .03
19 2 .02
20 2 02
21 2 02
2? ? .02
23 3 .02
24 3 .02
25 2 .02
26 5 04
27 1 «01
2R 1 01
29 1 «01
3an 1 =01
N 6 o0&
ToTaL -— 11.97
MEAN
CONCEN=-
TRATION  LOADS
CAY (MG/L)  (T/DaY)
APRIL
t 24 90
2 15 45
3 6 .13
4 A olrR
s 22 77
[} 170 21
? 50 3.8
A 20 he
Q 30 l1e6
10 50 3.5
11 28 let
12 20 «9?
13 20 .70
14 13 .42
15 12 32
16 s .12
17 3 « 06
18 7 .16
19 7 .19
20 11 29
21 11 «25
22 a ol6
23 11 25
24 6 .13
25 10 .19
26 6 W10
27 6 009
28 4 N6
29 1 «01
30 S «06
31 - L
TOTAL ——— 38.67

TDTAL LOAD FOR YEARS

STREAMS TRIBUTARY TO LAKE SUPERIOR

04024314 LITTLE BALSAM CREEK AT PATZAUs WI==CONTINUED

SUSPENDED-SEDIMENTy WATER YEAR OCTOBER 1977 10 SEPTEMBER 1978

MEAN
CONCEN=~
TRATION  LOADS
(MG/7L)  (T/7DAY)
NOVEMRER
2 «03
4 <04
4 04
2 +0]
2 «01
2 o]
1 +01
1 .01
8 .09
L] .08
2 .03
10 17
2 .02
8 .06
2 01
3 o 04
1 .01
2 02
1 .01
3 04
15 .18
25 81
14 .17
8 .09
14 .13
10 207
14 .09
8 .03
7 «04
8 J04
— 2.3%
ME AN
CONCEN=
TRATION LOADS
(MG/L)  (T/DAY)
vAY
2 02
2 .02
2 «02
S «05
1 01
s «05
L] «06
40 1.2
100 4.6
3o .78
14 +25
13 .18
14 16
7 07
7 «07
15 ol4
10 <05
6 + 05
32 25
8 <06
15 o1l
2 «01
6 .04
6 «04
10 07
6 « 04
6 06
20 +36
26 1.1
40 2.1
15 49
—— 12455
143,93 TONS.

MEAN
CONCEN~
TRATION

(MG/L}

LOADS
(T/DaAY)

DECEMBER

e = O OD®

0

MEAN
CONCEN=-
TRATION

(MG/L)

n
N~ O WU

—
) e

- WUl N W e

—
P WO -

W04
04
«05
«03
«00

.02
»00
+00
+00
«00

<00
o 01
«01
«00
«01

.00
«01
X1}
59
»29

24
29
«33
.13
.13

o1l
(33}
<08
o0}
«0]
e 01

2¢99

L0ADS
(T/DAY)

JUNF

1.0
21
o1l
«03
01

+01
«30
«08
o0l
0l

«01
«01
01
.02
02

+05
«03
«03
«02
«01

°01
001
ol10
03
+03

010
03
05
«05
«03

2442

MEAN
CONCEN=
TRATION

(MG/L)

1.0aDS
(T7DaY)

JANUARY

0 N O P OOl N1

e

MEAN
CONCEN=
TRATION

(MG/L)

30

B b b N

———tNN

«01
«01
01
«0]
«01

«01
«00
»00
«00
«00

«00
«00
«00
01
«00

«00
«00
00
00
« 00

.01
«00
+ 00
=00
«01

+00
«00
«00
«00
«00
«00

0409

L0ADS
(T/70AY)

JuLy

89
2,0

«37
20

04
6.5
3.7

o 74

25

«07
«30

«37
«09

02
« 05

01
«01

01
03
03
01
.02

01
«01
.02
#01
«00

18.89

ME AN
CUNCEN=
TRATION

(MG/L

LOADS
}  (T/0aY)

FEBRUARY

LYV VR g o N B b St gt et bt per et bt bt et

=N W NN e e

MEAN
CONCEN=
TRATION

(ML/L

—
NN N o W O

bt s s

«00
+00
«00
+00
«00

«00
»00
00
«00
00

00
<00
«01
«01
00

«00
02
«01
0]
01

«00
«00
Q]
0]
.0}

001

L0aABS
Y (T/0AY)

AUGUST

W02
01
«00
200
+ 00

«00
«00
«00
«01
«00

<00
«00
«00
00
.04

200
«00
«00
00
«00

200
«01]

6.0
2.3

lel
»58
042
26
08
01

44482

ME AN
CONCEN~
TRATION LoaDS
(MG/L)Y  (T/0AY)
MARCH
1 “u0
2 .0l
1 «00
1 <00
1 «00
1 «00
1 U0
1 «00
1 <00
2 o0l
2 o0l
1 « 00
1 U0
1 « 00
1 «00
1 «00
4 «02
1 «00
2 «01
1 <00
2 «01
10 o046
14 «07
17 .11
20 .14
16 «09
15 210
ls 18
100 3.8
60 1o}
a0 1.2
- 6090
ME AN
CONCEN=
TRATION LOADS
(MG/L) (T/UAY)
SEPTEMHENR
3 «02
1 «01
1 o]
1 Ul
1 onl
1 el
1 « 01
1 ottl
2 o0l
1 01
1 it
10 o1
15 +23
25 .63
15 26
10 14
1 Ul
1 .01
21 24
2 02
10 ol1
7 07
10 10
1 o 01
1 .01
1 W01
1 01
1 o1
1 +01
1 «01
— 2.13



STREAMS TRIAUTAKY TO LAKE SUPERIOR
04024315 LITILE BALSAM CREEK NEAR PATZAUs Wl
LOCATIONs==LAT 46°30%13", LONG 92°14705", IN Sk 1/4 SECe34s T.47 Nes R,15 W,y DOUGLAS CDUNTYs HYDROLOGIC UNIT

04010301e ON LEFT WANK AT COUNTY TRUNK HIGHWAY B CULVERTs 0.5 MI (0,8 KM) UPSIREAM FRDM MOUTHs AND 1.2 MI

{149 KM) NORTHWEST OF PATZAU.

CRAINAGE 8REA,-=5.18 MI2 (13,42 KM2),

PFRIOD OF RECORC+==NOVFMHFR 1975 TO SFPTEMBER 1978

GAGE «~=WATER=STAGE RECORCER. ALTITUDE OF

WATER=-DISCHARGE RECURDS
(DISCONTINUED) o

GAGE IS B850 FT (259 M)y FR

OM TOPOGRAPHIC MAP,.

REMARKS ,==RECORES GOOD EXCFPT THOSE FOR WINTER PERIOD AND THOSE BELDW 2.0 FT3/S (0,057 M3/S)s WHICH ARE FalR,

EXTREMFS FOR PFRICH OF RECORD.==-MAXTMUM DISCHARGE,

(1,701 ¥)3 MINIMUM DAILYs 0,56 FT3/S
PERTODS OF 1CE FFFFCT.

FXTREMES FOR CURRENT YFAR,==VMAXTIMUM DISCHARGE s

MINTMUM DAILYs 0.90 FT3/S (0,025 M3/%)
ICE EFFECT,

RATING TaRLE

(GAGE HEIGHT

143 FT3/S (4,05 M
0.016 M3/S) Uah. 20¢

143 FT3/S (4405 M3/S)
FER 8=G,

IN FEETy AND DISCHARGEs

3/5) aUG, 23y

1978+ GAGE HEIGHTs 558 FT
1977 MINIMUM DAILY MAY HAVE BEEN LOWER UURING

AUGs 23+ GAGE HEIGHMTs S5.58 FT (1.701 M)}

In CUBIC FEET PER SECOND).

(STAGF=0ISCHARGE RFLATION AFFECTED RY ICE NOV, 25 TU DEC. 13+ 21=23s DEC. 26

T0 Mar. 23.)

DISCHARGF, IN CURIC FEET PER SECONDe WATER YEAR OCTOBER 1977 10 SEPTEMBER 1678

MEAN VALUES

3.76 «87 4.1 6ol
3.82 1.2 403 15
3.9 2.1 445 31
440 3.7 Sel 97

15=19¢ MINIMUM DAILY MAY HAVE BEEN LONGER DURING PERIODS OF

nay acT NOV nFc JAN FER MAR APR MAY JUN JuL AUG SEP
1 4.8 be4 2.6 2.2 1.1 .92 20 3,2 17 Ted le4 246
? 402 3,8 2.5 2.0 lel .52 12 3.2 Ge0 23 le7 243
2 3.7 3= 2.5 1.9 11 .92 7.1 2.9 Seé 19 13 2e2
4 3.5 3.2 2.3 1.8 lel G2 12 2.7 4ol Geb 1.2 2.2
€ 3.2 3.0 23 147 1.0 .92 13 2.5 3.3 7.3 1.1 2.2
[ 3.0 2.9 2.3 1.6 «96 «96 66 2.4 2.6 4.5 1.1 2.1
7 50 2.8 243 1.6 .92 1.0 42 2.3 3.6 41 1.1 201
A 39 3.0 2.2 1+6 «90 1.1 20 10 3.9 30 1.l 242
9 27 3.9 2.1 1.6 «90 1.1 28 17 3.0 12 1.0 243
1o 19 5.0 2.0 1+6 92 1.1 32 9.8 2.5 648 le0 243
n 49 4,3 1.9 1.6 .92 1,0 20 6.4 2.0 4.6 1.0 2.3
12 29 4,0 1+9 le6 .92 1.0 18 4.8 1.7 13 1.0 4e7
17 15 3.3 1.9 1.6 .92 1.0 15 4,0 1.6 26 1.0 Se4
14 11 3,2 1.9 16 .92 lel 11 3.4 2.8 8.5 1.0 8.3
15 Te7 3.3 1.9 15 «90 1.1 9e9 3.1 3.1 4.6 les 6eé
14 6.2 4.4 240 1.5 «90 11 8.5 2.8 3.1 406 le2 Se4
17 5.3 441 3.8 145 «90 1.1 7.5 246 2.8 3.8 12 4.7
18 5.2 3.5 24 1.5 «90 1.1 T.9 204 2.4 3.5 lel 4.3
19 4eR 3.2 S5 led <50 1.1 9.9 2.2 1.9 2.8 1.0 4.6
20 4.3 6.1 6.8 14 .92 1.1 8.6 2.0 1.6 2.4 1.0 4.3
21 440 7.3 8.0 1.3 .92 1.3 6.6 1.8 led 263 1.0 4.0
2? 3.6 15 9.0 1.3 «94 1.9 55 1.7 1.2 2.4 1.3 3.6
23 3.4 11 7.6 1.3 «S6 1.8 6.7 le6 3.4 2.7 90 3.4
24 3.2 8,0 6.4 1.3 «96 1.7 Te0 1.5 2e4 2.0 32 3.2
?s 3.? 6,2 6e2 1.2 .96 1.6 ST 1.6 243 1.8 14 3.2
2¢ 3.1 S.6 Seb 1.2 96 2.1 49 le7 3.8 le7 8.7 343
27 3.0 406 5.2 1.1 «96 13 46 2.3 249 le4 749 3.3
2n 249 3.9 4.5 1.1 96 4e9 4,4 4,6 2.1 1.5 8.7 3.2
23 2.R 2.8 3.8 lel -——- 4.9 4.1 1?7 1e5 2.1 4e9 3.1
30 2.7 2.6 3.1 1.1 - 9e4 3.6 26 1.7 1.6 3.6 3.3
n 400 -— 2.6 1.0 - 19 ——— 13 — le4 3.1 -
TOTAL 285.9 141.9 140.7 4548 26470 82.16 421.5 162.5 10041 255.1 19841 10645
MEAN 9.27 4.73 4.54 1.48 95 2.65 14l Se24 3.34 8.23 6.39 3455
MAX 49 1% 24 2.2 l.1 19 66 26 17 41 90 8.3
MIN 2.7 2.6 1.9 1.0 «90 .92 3.6 1.5 1.2 1o 1.0 2.1
CFSM 1.78 «91 A8 .29 .18 51 2.72 1.01 65 1.59 1,23 69
N, 2405 1.07 1,01 .33 .19 »59 3,03 1.17 72 1.83 1.42 o76
CAL YR 1977 TOTAL 1468443 MFAN 4,02 MAX 65 MIN .56 CFSM .78 IN 10.54
WTR YR 1978 TOTAL 1966.96 MEAN S,36  MAX 90 MIN 90 CFSM 1.04 IN 14.12
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STREAMS TRIBUTARY TO LAKE SUPERIOR
04024315 LITTLE B8ALSAM CREEK NEAR PATZAUs WI--CONTINUED
WATER-QUALITY RECORDS
PFRIOD OF RECORD.=~SEPTEMBER 1675 TO SEPTEMRER 1578 (DISCONTINUED).

PERION OF DAILY RECORD,=~
SUSPFNOED~SEDTIMENT OISCHARGE: NOVEMAER 1975 TO SEPTEMRER 1978 (LISCONTINUED).

REWMARKS o =-SEDTMFNT RECORDS ARE FAIR. MEAN SUSPENDED=SEUIMFNT CONCENTRATIONS FOR MOKE THAN 20 RERCENT UF THE
YEAR ARE ESTIMATED,

EXTREMES FOR PERIOD OF OAILY RECORD,~~-
SUSPFNOED~SEDTVWENT CONCENTRATIONS: MAXIMUM DALLY MEANs 785 MG/L AUG. 23+ 19781 MINIMUM DAI(Y MEANs 0 MG/L ON
MANY DAYS, WMAXIMUM UBSERVED» 14440 MG/L AUGe 23+ 19783 MINIMUM OBSERVEDs 0 MG/L ON MANY DAYS.
SUSPENDED=SERIVMENT DYSCHARGE: MAXIMUM DAILYs 238 TONS (216 TONNES) AUB, 23» 19785 MINIMUM DAILYs 0 TON (0
TONNE) ON MANY DAYS,

EXTREMES FOR CURRENT YFAR ==
SUSPENDED=SEOTMENT CONCENTRATIONS: MAXIMUM DATLY MEANs 785 MG/L AUGs 233 MINIMUM DAILY MEANs 0 MG/L ON MANY
DAYSe MAXIMUM DRSERVECs 19440 MG/L AUG. 233 MINIMUM OBSERVEDs 0 MG/L ON MANY DAYS,
SUSPFNDFD=SFOIMENT NISCHARGE: MAXIMUM DAILYs 238 TONS (216 TONNES) AUG, 233 MINIMUM DAILYs 0 TON {0 TONNE)
ON MANY DAYS,

wATER=QUALITY OATAs WATER YEAR OCTOBER 1977 TO SEPTEMHEN 1976

SPE~ OXYGENs  COLI~
CIFIC oIS~ FORM,
STREAM=  CON= SOLVED  FECALs
FLOW, oUCT=~ TUR- TUR-  OXYGENs  (PER=- 0.7
INSTaAN~ ANCE PH TEMPER=~ BID~ BID~ D15~ CENI UM=MF
TIME TaNEQUS (MICRO=- ATURE 1Ty 1844 SOLVED SATUR= (COLS./
DATE (CFS) MHOS} {UNITS) (DEG C) (JTu) {NTV) (MG/L) ATION) 100 ML)
OCT » 1977
Nzo... 1715 4.7 10 74 7.5 1 .- 11.0 96 K6
ov
1064, 1430 5,0 100 1.2 4,0 7 .- 12.2 LT K12
DEc
08se. 1015 2.2 25 7.6 .0 4 -- 13.6 98 <1
JAN » 1978
0600, 1000 1.4 200 7.9 .0 5 .- 1244 89 K1
FE®
0844, 1400 .89 210 840 .0 2 - 1304 96 <
MAR
1500, 1400 1.1 240 8.3 .0 2 .- 13.2 95 K2
APR
0504, 1148 14 80 749 1.0 10 .- 13.6 99 Ke
MAY
03e4, 1300 2.8 130 8.1 11.5 2 .- 10.8 104 K1
JuN
2240, 1530 1.3 185 8.2 17.0 - 1.0 9.5 102 K11
JuL
1340, 1300 25" 65 7.3 16.5 .- 5.0 9.8 104 130
AUS
02¢4, 1600 1.7 180 8.3 16,5 - 1.0 9.2 98 42
SEP
13¢0, 1745 S.2 140 7.8 11,5 - 4.0 9.8 Sh 230
STREP=
Tococct HARD- MAGNE~- SODIUM  POTAS-
FECAL» HARC= NESS CALCTUM SIUMs SODIUMs AD~ SiuMs  BICAR~
KF AGAR NESS NONCAR~ 01S~ pIS~ DisS~- SORP~ DIS~ BONATE
(COLS . (MG/L  BONATE SOLVED  SOLVED SOLVEO TIUN SOLVED  (MG/L
PER as tMG/L (MG/L tMG/L tMG/L SOD UM RATIO (MG/L AS
0aTE 100 ML)  CACC3)  CACO3)  AS CA)  AS MG)  AS NA) PERCENT AS K) HCO3)
0CT » 1977
16e4, 100 .04 81 23 13 4.5 2.0 8 .l o6 34
NOV
1000, 160 , 0D 44 7 11 3.9 2.1 9 el o 44
DEC
08ees 210 0c%100 17 26 8.4 4.0 8 .2 1.0 100
JAN 5 1978 %
0600, 20.° a7 19 22 7.7 3.4 8 .2 .8 82
_ FEA -
08¢0, k21 -5 )10 19 30 9.5 4,5 8 o2 o9 116
MAR 1
1see 30 9 g9 8 28 8.8 a7 9 .2 1.0 10
Al -
05.4, 67 < 28 7 7.2 2.5 1.5 10 ol .5 26
May
03ees k6 .11 sg 12 15 4.9 2.6 9 o2 .8 56
JUN
22444 300 0% 9y 7 23 8.1 3.5 8 .2 .9 -
JuL
1300, 1000 |3 32 s 841 2.8 1.3 8 ol .5 -
auG
0240, 30 7 ss 8 22 7.6 3,2 1 .2 1.0 -
SEP "+
1340. 960 1\ 69 15 18 5.8 2.4 7 ol .8 .-

K RESULTS BASEO ON COLONY COUNT OUTSIDE THE ACCEPTABLE RANGE (NON-IDEAL COLONY COUNT),



04024315

STREAMS TRIRUTARY TO LAKE SUPERIOR

LITTLFE BALSAM CREEK NEAR PATZAUs wI==CONTINUED

wATER=QUALTTY DATA, WATER YEAR OCTOBER 1977 7O SEPTEMBER 1978

SOLILSy SOLIDS»
CaRBON CHLO= FLUO=  SILICAs RESIUDVE SUM OF  SOLIDSs
aLka=- DIOXIOE SULFATE RIDE RIDEs DlIs- AT 180 CONSTI= DIS=~
CAR= LINITY oIS~ 01S= nIs- DIS- SOLVED DEGe C TUENTS» SOLVED
BONATE (MG/L SOLVED  SOLVFD  SOLVEO  SOLVED  (MG/L nIs- 1S~ (TONS
(MG/L AS (MG/L (MG/L (MG/L (MG/L AS SOLVED  SDLVED PER
ODATE  AS €C3)  CACC3) AS C02) AS SD4) AS CL)  AS F) s102) (MG/L) (MG/L) AC=FT)
0CT » 1977
190, 0 28 4.3 7.8 2.4 0 11 90 59 012
NOV
10ees 0 36 4.4 7.8 2.2 .0 11 89 60 .12
DEC
O0fae. n A2 4o 16 3.9 o1 13 147 122 °20
JAN 4 1978
0644, n 67 1.7 10 2.5 .0 15 121 102 0l6
FER
084, 0 95 1.9 11 3.9 el 16 130 133 .18
MAR
1544, 0 50 .9 12 4.3 .0 15 114 125 .16
APR
0540, 0 21 .5 6.9 .5 .0 G4 63 42 .09
MAY
03.e, 0 46 .7 10 3.0 .0 8.5 88 72 o2
JUN
2240, - a4 - 4.5 3,0 .1 14 139 108 .19
JuL
13... -- 27 - 6.9 1.6 .0 8.7 69 47 .12
AUG
02¢es - 78 - 6.8 2.6 o0 14 les 104 17
SEP
13... -- 54 - 7.9 24 .0 13 123 83 .17
NITRO-  NITRO-  NITRO=
SOLIDSs  NITHO=  NITRO=  NITRO= GENsAM= GENsNH4 GEN,AM=
DIS~ GENy GENy GENy MON1A + + ORGs MONEA ¢ NETRU=- NITRO= PHOS~
SOLVED NO2+NO3 AMMONTA ORGANIC ORGANIC  SUSP.  ORGANIC GENs GENs  PHORUSs
(TCNS TOTAL Total ToTAL TOTAL TOTAL DIS. TOTAL TOTAL TOTAL
PFR (MG/L (MGAIL (MG/L (MG/L {MG/L (MG/L (MG/L (MG/L (MG/L
NaTE DaY) AS N) AS N) as N} as N} aS Ny AS N} AS N) AS NO3) AS P)
oCcT » 1977
19.,. l.14 .03 01 - bl - »58 - - 02
NOV
10sa. 1.20 .06 W01 -- - -~ 58 - -~ «03
DEC
0Pavs «87 .17 N3 - - - 56 - - <03
JAN y 1978
O0fee, 046 .18 «01 - - - 25 - - 002
FER
08ee, <31 .24 .00 .18 .18 o1l .07 .42 1.9 .01
MaR
1540 o34 .22 201 .21 .22 06 .18 Yy 1.9 .01
APR
0544, 2.38 .16 .03 Y 48 «00 W74 .65 2.9 .04
May
03.., €7 .03 .00 74 T4 40 34 o177 3.4 <01
JUN
2240, .49 o111 .02 .53 «55 +00 »63 .66 2.9 «00
JuL
1344, €.01 .04 .01 .99 1.0 .08 .92 1.0 4.6 <04
aUG
0240 «59 12 +00 .45 45 .16 29 57 245 o0l
SEP
134e, 1.73 .03 .01 .75 ‘76 .00 1.3 .19 3.5 .02
CARBON, PERI~ CHLOK~a CHLOR=B
PHNG= CARRONs ORGANIC  PHYTO-  PERI- PRYTON  PERL= PERI~
PFORUSs CARRONs ORGANIC  SUS- PLANK=  PHYTON HIOMASS  PHYTON  PHYTON
c1s~- CRGANIC OIS~ PENDED TONs  BIOMASS  TOTAL  CHROMO= CHWOMO=
SOLVER  TOTAL  SOLVFN TOTAL TOTAL ASH ORY GRAPHIC GRAPHIC
(MG/L (Me/L (ME/L (MG/L (FELLS  WEIGHT  WEIGHT FLUUROM FLUOROM
NATE AS P) aS C) AS C) AS C)  PER ML)  G/SG M G/SG M (MG/M2)  (MG/M2)
OCT » 1977
19... $01 - 23 .2 - - -— - -
NOV
10,00, .02 12 - -- 260 - -~ -- -
DEC
08.s, .7 4.2 - -- - - - - -
JAN ¢ 1G7R
0660, <01 - - o1 - - - - -
FER
08... 0l 1.5 - - - - - - -
vaR
1564, 01 1.3 - - 34 - - - -
APR
0544, .01 - 11 o7 - - - - -
MAY
03.., «01 4.5 - -- 490 - - - -
JUN
22400 «01 7.6 - - 29 1.3 2,4 1.7 39
JuL
13... 02 - 26 1e3 180 L - - b
au6
02404 <01 843 -- - - - - - -
SEP
13¢0s .01 15 - - - - - - -
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04024315

STREAMS TRIRUTARY TO LAKE SUPERIOR

LITTLE BALSAM CREEK NEAR PATZAUe wI==CONTINUVED

wATER=QUALTTY DATAy WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

BARIUMs
ARSENIC BARIUMy  SUS=
STREAM=- SUS=  ARSENIC  TOTAL PENDED  BARTU
FLOWs  ARSENIC  PENDED p1s- RECOV=-  RECOV=  0IS~
INSTAN=  TOTAL TOTAL SOLVED  ERABLE  ERABLE SOLVE
TIME  TANEOUS  {(UG/L (UG/L (UG/L (UG/L (UG/L e/
NATE (CFS) AS AS) as AS) AS AS) AS BA) AS BA) AS 8
GCT » 1977
15,00 171% Ge? 0 0 0 0 0
Jan » 1578
06,40 1000 lea 4 2 0 0 0
APR
05,4 1145 14 1 0 1 0 0
JuL
13,40 1300 25 1 [ 1 0 0
CHRC= FHRC= COBALT,
MILM e MIUm, CHRO=  COBALTy  SUS=- COPPER
TOTAL SuS= MIUM, TOTAL  PENDED  COBALTs  TOTAL
RECGCV=  PEADFD  DIS- KECUV=  RECUV-  DIS= RECOV=
FRABLE RECOV. SOLVFQ ERABLE ¢RABLE SOLVED ERABLE
(UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (ue/L
DATE AS CR) AS CR) AS CR) AS co) AS COY aS €0) AS CW)
acT v 1977
1944 20 20 0 0 0 0 2
JAN s 1978
06ess <10 <10 n 0 )] [ -]
APH
MSae, 20 19 1 2 2 0 5
Jit
13.,. 10 10 0 0 0 ] Ll
TRON o LEAD MANGA=  MANGA-
Sus=- LEADy SuUS= NESE NESE ¢
PENCED  TRON, TOTAL PENDED  LEAD» TOTAL Sus-
RECCV= DIS= RECOV= RECOV= DIsS- RECOV=- PENOED
FRABLE  SOLVED  ERAHLE  ERABLE  SOLVED  ERABLE  RECOVe
ue/L (uesL (us/sL (UG/L (Ue/L (UG/L (uest
0aTE aS FE) AS FE) AS PR) as Pa) AS P8) AS MN) AS MN)
OCT » 1977
19+04 iso0 470 2 2 n 20 0
JAN 5 1978
0heas 170 aso 10 0 10 10 0
aPR
0faa, 1030 270 14 1o 4 40 20
Jut
13es. 1100 €00 15 2 13 S0 40
SFLE= SILVERs
NTUM, SELE-  STLVERs SUS=
MERCLRY SELF= SuS=- NIUMs TOTAL PENDED  SILVERe
n1s=- NIUv, PENDED DIS- RECOV=- RECOV= D1S=
SOLVED  TOVaL ToTAL SOLVED ERABLE  ERARLE  SOLVED
e/t (UE/L (UG/L (UG/L (UG/L (UG/L (ug/L
DATE AS FG) AS SE) AS SF) AS SE) aS AG) AS AG)  AS AG)
0CT » 1977
194, <5 n a 0 0 0 0
JAN v 1978
06a0, <& 0 0 0 0 0 0
APR
5404 <8 0 ) 0 [ 0 [}
JuL
13e4, 5 0 0 0 0 0 0

CADMIUM
CADMIUM SUS-
Me 10TAL PENDED CADMIUM
KECOV= RECOV- OIS~
0 ERABLE ERABLE SOLVED
L (UG/L (UG/L {uG/L
A) AS CDY AS CD) AS CD)
o 2 2 0
0 1 [} 1
] 1 1 o
o 0 0 o
COPPEK,
SUs= IRONs
PENDED COPPER, TOTAL
RECOV= DIS~ RECOV~
ERAHLE SOLVED ERABLE
e/t (uG/L (uG/L
AS CU) AS CU) AS FE)
2 [} 620
3 3 %20
&4 1 1300
e 3 1700
MERCURY
MANGA= MERCURY SUS=
NESEs TOoTAL PENDEOD
DIS~= RECOV~ RECOV=
SOLVED ERABLE ERABLE
(UG/L U6/t (uGsL
AS MN) AS hG) AS HG)
c0 <,S 0
10 <.5 o0
20 <5 .0
lo 6 ol
ZINCe
ZINCs Sus-
TOTAL PENDED ZINCs
RECOV=  RECOV= 015=
ERABLE  ERABLE  SOLVED
(uG/L (ue/L (UGsL
AS ZIN) AS ZN) AS IN)
10 0 10
20 20 [}
i0 0 10
10 0 i¢



STREAMS TRIBUTARY TO LAKE SUPERIOR
04024315 LITTLE BALSAM CRFEK NEAR PATZAUs WI==CONTINUED

QUALITATIVE AND ASSCCTATFD QUANTITATIVE B10LOGICAL DATA, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

PHYTOPLANKTON
Count Percent Diversity Sampling
Date Time Organism (cells/ml) of total index method
Nov. 10, 1977 1435 CHRYSOPHYTA Grab
Bacillariophyceae sample
Achnanthes 130 50
Navicula 130 50
TOTAL 260 1.0
Mar. 15, 1978 1400 CHRYSOPHYTA Grab
Bacillariophyceae sample
Achnanthes 7 20
Cyclotella 7 20
Meridion 7 20
Navicula 14 40
TOTAL 34 1.9
May 3, 1978 1300 CHLOROPHYTA Grab
Chlorophyceae sample
Chlamydomonas 52 11
Kirchneriella 78 16
CHRYSOPHYTA
Bacillariophyceae
Diatoma 52 11
Meridion 100 21
Navicula 52 11
Synedra 78 16
EUGLENOPHYTA
Euglenophyceae
Trachelomonas 78 16
TOTAL 490 2.8
June 22, 1978 1530 CHLOROPHYTA Grab
Chlorophyceae sample
Ankistrodesmus 15 50
CHRYSOPHYTA
Bacillariophyceae
Navicula 15 50
TOTAL 29 1.0
July 13, 1978 1300 CHLOROPHYTA Grab
Chlorophyceae sample
characium 22 13
Chlamydomonas 44 25
CHRYSOPHYTA
Bacillariophyceae
Achnanthes 22 13
piatoma 22 13
Eunotia 22 13 \
Gomphonema 22 13
Navicula 22 13

TOTAL 180 2.8
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04024315

WATFR=QUALITY DATAs

STHEAMS TRIRUTAKY TO LAKE SUPERIOR

LTITTLE BALSAM CREEK NEAR PATZAUs

SPE=
CIFIC
STREAM=  CON= SEDI=
FLOWS pucT= MENT
INSTAN=  ANCE TEMPER=  SUS=
Timr TANFOUS (MICRO-  ATURE PENDED
DaATF (CFS) MHOS) (VEG ©) (MG/L)
0CY » 1877
0byas 1520 3.4 - 9.0 -
19.,. 1715 4e7 108 7.5 -
NOV
0Boes 1630 3.0 120 9.0 -
1040 1430 5.0 100 4.0 6
TEC
08400 1018 2,2 25 .0 2
194, 1115 9.7 70 1.0 -
JAN 4 1678
06.4as 1000 1.4 200 .0 3
254 a0 1430 .98 200 N --
FFR
0844, 1400 .89 210 .0 1
VAR
154, 1400 1.1 240 o0 2
2leae 1430 1.4 2158 2.9 -
APR
05,.. 1145 14 80 1.0 46
19 0845 9.6 8s 2.0 -
MAY
0344, 1300 2.8 130 11.5 2
17000 1100 2.7 160 15.5 -
JUN
2244, 1530 1.3 185 17.0 i
JuL
07400 0720 5.6 140 17.0 -
1344, 1300 25 65 16,5 27
AUG
02¢e0 1600 1.7 180 16,5 1
234, 1150 128 55 15,5 1040
2% .0 1230 4,9 120 15.0 .-
SEP
13... 1748 5.2 140 11.5 3
PARTICLE-SIZE DISTRIBUTION OF SURFACE BEO
HEC HED BED RED BED
MAT, MAT, MaT, MAT, MAT,
STRFAM=  S[EVF STHVF STEVE SIEVE SIEVE s
FLOWS niav, 01am, DIAM, DIAM, DIAM, 0
INSTAN= % FINFR % FINFR % FINFR % FINtR % FINER %
TIME  TANECUS ThaN THaN THAN THAN THAN
NATE (CFS) «062 MM 125 MM 250 MM 500 MM 1,00 MM Z.
MAY o 1078
1740 1100 2.7 1 2 10 32 42

SEDI~
MENT
DIs=
CHARGE ¢
Sus=-
PENOED
(T/0AY)

1.7

02

MATERIAL

BFO

MAT.

1IEVE S
1amM. 0
FINER %
THAN

00 MM 4,

46

wW1==CONTINUVEOD

WATER YEAR OCTOBER 1977 7O SEPTEMBER 1978

SEU.
suse,
SIEVE
OIAM,
% FINER
THAN
«062 MM

loo
44

83

|ED

MAT.
SIEVE
DI1AM,
% FINER

THAN
B.00 MM

BED
MAT.
1EVE
1AM,
FINER
THAN
00 MM

48 52

BEUL 8F 0

MAT. Mal.
SIEVE SIEVE
DIAM,. DI1AM.
% FINER % FINER

THAN THAN

16,0 MM 32,0 ™M

58 29



MEAN
CONCEN=
TRaTION LOADS
oAy (MG/L)  (T/DAY)
OCTOBER
1 A 11
? 7 .08
3 2 «02
4 2 «02
s 2 02
6 2 0}
7 10 «36
L] 127 14
9 51 4.0
10 37 2.5
11~ 120 16
12 39 3.4
13 15 63
14 n «31
15 6 .13
16 5 «09
17 3 LY
iR 4 « 05
19 4 «05
20 2 «03
21 3 03
22 ? «02
23 4 «03
24 s «04
25 2 02
26 2 02
27 4 o0&
28 7 «05
29 2 «02
3n 2 .02
3 In 12
TOTAL - 47426
MEAN
CONCEN=
TRATION  LOADS
Cav (MG/L) (T/0AY)
APRIL
1 86 446
? 45 1.4
3 31 60
4 32 1.1
5 34 1.2
[ 591 118
7 215 27
2 61 3.6
9 ls2 13
10 79 7.1
1 41 2.3
12 35 1.7
13 29 1.2
14 14 43
1% 18 67
16 21 49
17 16 31
18 15 032
19 16 44
20 21 3]
21 15 27
22 11 16
23 L] 16
24 5 ol0
2% 4 «06
26 1 .01
217 1 01
28 1 01
29 1 01
30 1 «01
31 -——— -—
TOTAL —— 186,54

TOTAL LOAD FOR YEAR:®

04024315

STREAMS TRIBUTARY TO LAKE SUPERJOR

LITTLE BALSAM CREEK NEAR PATZAUs wI==CONTINUED

SUSPENDED=SEDIMENTs WATER YEAR OCTDBER 1977 TO SEPTEMBER 1978

ME AN
CONCEN=
TRATION

(MG/L)

LOADS
(T/DAY)

NOVEMBER

- N O

- W W O SN

MEAN
CONCEN=
TRATION

(vG/L)

ww
DR~ ~w QOB PN WO

-

-
EXar X ]

7
11
23
60
67
26

602.91

.06
02
.01
.02
=01

202
«01
01
«05
+09

.03
03
ol
«01
.01

203
<02
.02
«03
«35

.25
46
.29
58
.08

«06
«06
«08
+05
W04

LOADS
(T/DAY)

May

$01
«01
.01
<01
.01

o0l
.02
1.8

«09

«03
.02
«05
05
«04

« 0%
-08
«05
04
.03

.03
«03
.04
.05
.04

«03
.08
.28
3,7
5.2
«87

14,36
TONS,

MEAN
CONCEN=
TRATION  LOADS
(MG/L)  (T/DAY)
DECEMBER
4 003
3 .02
6 .04
L #03
1 «01
2 «01
2 «01
2 «01
2 «01
2 «01
1 01
2 201
2 01
1 «01
1 01
1 «01
9 «09
34 2.3
16 .36
s .09
L) «09
[ 15
1% «31
7 .12
12 20
18 27
15 21
10 .12
8 +OR
A »07
9 .06
——- 4e76
MEAN
CONCEN=
TRATION LOADS
(MG/L) (T/DAY)
JUNE
32 1.5
13 «33
5 «08
[ .07
9 «08
s «03
9 + 09
13 ole
8 .06
4 03
3 «01
1 «01
2 « 01
11 09
7 06
7 «06
1o «07
9 «06
11 «06
7 «03
4 02
2 201
23 23
3 002
8 «06
i8 o18
4 « 06
4 «02
1 «01
9 «06
—— 3.53

MEAN

CONCEN=

TRATIDN
(MG/L)

L.0aDS
(T/DAY)

JANUARY

= NN W LR R

e

L L e R UL VI O B, U

MEAN
CONCEN=
TRATION

(MG/L)

97
116
51
10
12

1o
250
67
18

6o
S5e¢

-
~ o

VN e=w NRUNDNN~ NDR~O &

+ 06
«02
« 02
02
o 02

01
«01
°01
.01
« 01

.01
« 00
.00
«00
»00

«00
«00
«00
«00
«00

<00
«01
.01
«01
.01

o0l
«00
<00
.00
#01
«01

0.25

LOADS
(T/DAY)

JuLy

2.0

8.5

2.9
27
25

.12
43
6.5
«60
13

«07
6.2
Gok

«37

+08

.05
«00
.01
201
02

.01
«01
.01
«01
«01

«01
«00
.00
«01
«01
02

75458

MEAN
CONCEN=
TRATION

(MG/L

F

s et e e e NN NN

s vt v

1
1
1
i
1

MEAN
CONCEN=
THAT [ON

(MG/L

N> W W rPOWWS

SLPNWR

LOADS
}  (T/DAY)

EBRUARY

01
e 01
«01
o0l
.01

«00
«00
«00
«00
00

«00
o0
00
«00
«00

«00
»00
»00
v00
200

<00
«00
«00
*00
«00

«01

LOADS
) (T70AY)

AUGUST

01
02
o0}
01
.01

01
o0l
« 01
02
201

02
#01
.00
.02
02

o0l
02
02
002
«01

«01
02
238
14
le7

<54
68
25
o1l
«03
02

255463

MEAN
CONCEN=
TRATION

(MG/L)

srPWW

L AT R S

FPLWWW NN~

ME AN
CONCEN=
TRATIUN

(MG/L)

LQOADS
(T/0AY)

MARCH

.01
+01
D)
#01
01l

W01
W01
01
.01
«00

«00
«00
«01
#01
oVl

.01
01
=01
o0l
«01

.03
« 09
«09
«06
«03

.10
749

28

ol7
2.1
4e8

15.82

LOaUS
(T/DAY)

SEPTEMBER

N
PPPOO —WHDO ~NUNWED Omrrim =NSW~

(]
]
RN WW S

05
02
202
123
o0l

o0l
«01
ol
#01
«00

«00
«1l
«5
«56
eld

.00
00
01
04
«01

00
«00
04
<04
«06

03
«03
«03
02
02

1.31
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STREAMS TRIRUTARY TO LAKE SUPERJOR
04024318 LITTLE BALSAM CREEK TRIBUTARY NEAR PATZAUs WI

LOCATION,=~LAT 46°30112"s LONG 92°14918%, IN NE 1/4 NE 1/4 SEC.49 T.46 Nos Re15 Wey DOUGLAS COUNTYs HYDROLOGIC

UNIT 040103019 ON RIGHT BANK AT BRIDGE ON COUNTY TRUNK HIGHWAY Bs 0430 MI (0.48 KM) UPSTREAM FROM LITTLE

BALSAM CREEKy AND 1.3 MI (2.1 KM) NORTHWEST OF PATZAU,
DRAINAGE AREA.-=0.54 MI2Z (1,399 KM2),

WATER-DISCHARGE RECORDS

PERIOD OF RECORDe~=~JANUARY 1976 TO SEPTEMBER 1978 (DISCUNTINUED).
GAGE +=~WATER=STAGE RECORDER. ALTITUDE OF GAGE IS 870 FT (265 M)s FROM TOPOGRAPHIC MaP,
REMARKS . ~«HRECORDS FAIR,

FXTREMES FOR PERIOD OF RECORN,~=MAXTMUM DISCHARGE, 137 FT3/S (3.88 M3/S} AUG. 23s [978s GAGE HEIGHTs 4401 FT
t1.222 M}s NC FLOW ON MaANY DAYS,

FXTREMES FOR CURRENT YEAR ,~=VMAXIMUM DISCHARGEs 137 FT3/S (3,88 M3/S) AUGe 239 GAGE HEIGHTs 4401 FT (1,222 M)}
NO FLOW ON MARY DAYS.

RATING TARLE (GAGE HETGHTs IN FEETs AND DISCHARGEs IN CUBIC FEET PER SECOND) .
(STAGF=DTSCHARGE RELATION AFFECTEQO BY ICE NOV. 24 TD DEC. 49 DtCa 15-22+ MakKe

DISCHARGFs IN

CURIC FEET PER SECONDs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES

21=31,)
1.72 0.0 2.0 Ie4
1.76 .02 244 3.2
l.82 .14 2.6 3.7
l.88 o4l 2.7 4ol
1,90 «54 2.9 Te3
1.92 75 3.0 9.6
1.94 l.0 3.2 i7
3.4 29

Day oct Nov DEC JAN FER MAR APR MAY JUN JuL AUG SEP
1 +09 .47 .03 «00 «00 +00 4,2 .11 249 Sel «00 $02
2 .la 45 .02 .00 .00 »00 4,0 <08 061 4.5 «00 W02
3 .00 o4l .02 .00 $00 200 3.8 .08 .24 1.8 «00 «01
4 004 «38 .01 .00 .00 .00 3,7 .06 .13 49 «00 01
3 <04 «38 .00 .00 «00 .00 3.8 .06 .08 +30 <00 «00
6 .04 o34 »00 .00 «00 «00 3.6 «06 »05 020 <00 «00
7 1.0 «39 .00 .00 «00 »00 3,8 .06 .40 15 «00 «00
a 10 044 .00 .00 «00 +00 3.3 2.1 +35 1e4 «00 «00
9 1.8 1.2 .00 .00 200 «00 3,2 2.1 .13 oS50 «00 «00
1n 3.3 1.4 .00 .00 .00 «00 2.6 .43 .07 .16 «00 «00
1t 7.5 .92 +00 .00 +00 «00 1.8 .23 «05 .07 «00 «00
12 1.6 .49 .00 <00 «00 «00 1.4 .12 «03 1.8 «00 .16
13 57 o4 .00 .00 «00 000 .82 .13 .03 2.0 .00 .28
N o41 «38 .00 .00 .00 »00 40 .09 .12 21 «00 3.3
15 .32 «54 .01 .00 <00 «00 .31 .08 24 «08 .00 043
16 .29 296 .10 .00 <00 .00 .23 .07 25 .08 .00 .16
17 .27 93 «80 .00 «00 «00 .22 «05 ol7 «09 «00 .12
1R «25 +59 1.7 .00 .00 «00 .31 -04 011 .08 «00 «08
19 .26 o4 1.5 «00 «00 «00 .52 .04 .07 .07 «00 36
20 .23 549 .30 .00 <00 «00 .43 .03 «04 «05 «00 .19
21 .22 1e6 .06 .00 «00 .03 .24 «03 «03 .04 «00 o1l
22 +21 42 .01 .00 «00 «08 .19 .03 .02 «03 $02 «07
23 .21 .25 .00 .00 «00 .20 34 .03 2.1 «09 24 «06
24 .20 .20 «00 .00 «00 «50 40 +03 41 .07 o718 «05
25 .19 o6 .00 .00 «00 1.0 .26 «02 «S2 .06 .23 «03
26 .20 .12 .00 .00 «00 1.9 .21 <03 1.3 .02 .13 «03
27 .21 «09 .00 .00 «00 2.8 .18 .20 .28 .00 25 «03
28 .22 007 «00 «00 «00 44] .18 °91 013 «00 46 « 06
29 .23 o058 .00 .00 - 3,3 .18 52 «08 «00 «15 04
3o 024 +04 .00 .00 ——— 3,7 .13 3,0 16 «00 «05 «04
3 +52 - .00 .00 - 4.3 - 1.2 - «00 «03 ——
TOTAL 30,87 20443 656 .00 «00 21.91 44,75 16.70 11.10 34029 26410 Se64
ME AN 1,00 bR oI5 <000 «000 T 1.49 054 «37 1.1l o84 .19
MAX 10 5.9 1.7 »00 $00 43 4e2 5.2 249 15 26 3.3
VIN #04 »04 .00 .00 «00 +00 .13 .02 02 <00 «00 «00
CFSM 1.56 1406 .23 «000 «000 lel1 2,33 o84 «58 1.73 1,31 «30
N, 179 119 .26 .00 «00 1.27 2,60 97 66 1.99 1,51 «33
CAL YR 1977 TOTAL 214,94 MEAN .59 MAX 14 MIN 00 CFSM «92 IN 12.47
WTR YR 1978 TOTAL 216,35 MEAN oSS MAX 26 MIN .00 CFSM .92 IN 12.56

NOTE.==NO GAGE=HEIGHT RECORD DEC. § TO MAR, l4.



STREAMS TRIBUTARY TO LAKE SUPERIOR
04024318 LITTLE BALSAM CREEK TRIBUTARY NEAR PATZAUs, Wi==CONTINUED
WATER=QUALITY RECOKDS
PERIOD OF RECORC.=-JANUARY 1976 TO SEPTEMBER 1978 (DISCUNTINUED).

PERIOD OF OAILY RECORD.=-
SUSPENDED-SEDIMENT DISCHARGES JANUARY 1976 TO SEPTEMBER 1978 (DISCONTINUEDI .
REMARKS ¢ ==SEDIMENT RECORCS ARF FAIR,.
YEAR ARE ESTIMATEC,

MEAN SUSPENDED=SEDIMENT CONCENTRATIONS FOR MORE THAN 20 PERCENT OF THE

EXTREMES FOR PERICO OF DAILY RECORD,=-=
SUSPENDED=SECTVENT CONCENTRATIONS: MAXIMUM DAILY MEANes 239 MG/L AUGe 4y 15763 MINIMUM DAILY MEANs
VMANY DAYS, WMAXIMUM OBSERVEDs 15390 MG/L JULY 7, 19783 MINIMUM OBSERVEDs 0 MG/L ON MANY 0AYS,
SUSPENDFD=SEOIMENT DISCHARGE: MAXIMUM DAILYs 35 TONS (32 TONNES) AUGs 23s 19783 MINIMUM DAILYs 0 TON (0 TONNE)
ON MANY DAYS,

0 MG/l On

EXTREMFS FOR CURRENT YFAR ,~=
SUSPENDED=SENTMENT CONCENTRATIONS: MAXIMUM DAILY MEANs 193 MG/L AUGe 233 MINIMUM DAILY MEANs 0 MG/L ON ManNY
DAYS, MAXIMUM OBSERVECs 19390 MG/L JULY 73 MINIMUM OBSERVEDs 0 MG/L ON MANY DAYS,
SUSPFNDEC=SEDIVENT DISCHARGE: MAXIMUM DAILYs 35 TONS (32 TONNES) AUGe 233 MINIMUM DAILYs O TON (0 TUNNE) ON
MANY DAYS.

wWATFR=QUALITY DATAs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

SPE~ SENl= SED.
CIFIC MENT SUSP,
STREAM=  CON= SEDI~ DIs= SIEVE
FLOWS LUCT= MENTy  CHARGE. DIAM,
INSTAN= ANCE TEMPER~ SUS= SUS= % FINER
TIME TANEQUS (MICRO=~ ATURE PENDED PENDED THAN
0ATE (CFS) MHOS) (DEG C) (MG/L)  (T/DAY) 062 MM
NOV » 1§77
094 1015 54 108 5 bid -— -
30440 1345 29 220 1.0 - - -
DEC
19¢0s 1045 1.5 60 5 - - d
MAR o+ 1978
264, 1230 4,2 15 1.0 -— - -
APR
12440 1115 1.4 S0 240 - - -
19..4 1030 67 130 1.5 - - -
MAY
174, 1120 09 220 16.0 - - -
JUN
23440 1406 2.2 loo 14,0 35 .21 86
JUL
07a4s 1131 33 120 16,5 284 25 %6
AUG
234, 1052 17 70 15.5 66 3.0 92
24040 1342 +63 115 15.5 - - -
SEP
| LT 1002 440 105 13.5 e - -
PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT
SEDI= SEN. SEU. SED,
MENT SUSP. SUSP, susP,
STRF AM= SEDI~ nrS= FALL FaLL FaLL
FLOWs MENTs  CHARGE, DiaM, DIAM, 0lam,
INSTAN=-  SUS~ SUS= % FINER % FINER % FINER
TIME TANEQUS PENDED PENDED THAN THAN THAN
DATE (CFS) (MGZL)  (T/DAY) <002 MM ,004 MM ,008 MM
JubL » 1978
07400 1131 33 284 2% 34 60 73
SEC. SED. SED. SEN. SED. SED.
SUsP. Ssuse, SUSP. SUsP. SUSP. SUSP.
FALL FaLL SIEVE SIEVE SI1EVE SIEVE
DIAM, DIam, DlamM, DiaM, DiaM,. NIAM,
% FINFR % FINFR % FINER % FINER % FINER % FINER
THAN THAN THAN THAN THAN THAN
DavTE 2016 MM ,031 MM  .062 MM ,125 MM (250 MM 500 MM
JUL - 1678
07... 85 94 %6 98 99 100



46‘ STREAMS TRIBUTARY TO LAKE SUPERIOR
04024318 LITTLE BALSAM CREEK TRIBUTARY NEAR PATZAUs WI==CONTINUED

SUSPENDED-SEDIMENTs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

MEAN ME AN MEAN MEAN MEAN MEAN
CONCEN= CONCEN= CONCEN=- CONCEN= CUNCEN=- CONCEN=

THRATION  LOADS  TRATION | 08DS  TRATION LOADS TRATION LOADS  TWATION LOADS  TRATION  LOADS

oay (MG/L)  (T/DaY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY)
OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH

1 2 <00 6 .01 6 .00 0 «00 0 <00 0 «00
? 3 «00 4 «00 [ +00 0 «00 0 «00 0 «00
3 3 «00 4 <00 6 «00 (1] «00 0 «00 (1] «00
4 2 «00 5 .01 [3 «00 0 «00 0 «00 0 «00
s 1 +00 4 «00 0 «00 0 00 0 +00 0 «00
6 1 <00 4 « 00 [} «00 0 00 0 +00 0 «00
7 17 «36 5 .00 4 «00 0 «00 0 «00 0 +00
a 36 1.2 3 .00 0 »00 0 +00 [} «00 [ +00
S 14 «07 16 +05 0 00 [} +00 0 «00 0 «00
10 30 55 27 o1 o .00 0 +00 0 «00 0 «00
1 17 «37 14 .03 0 «00 0 «00 0 «00 0 «00
12 12 «05 15 02 (] +00 0 00 0 «00 0 «00
13 7 «01 14 02 0 <00 [ «00 0 00 0 «00
14 5 #01 13 #01 ] «00 [} «00 0 «00 0 «00
15 5 «00 12 .02 6 »00 0 +00 0 «00 0 <00
16 3 .00 12 .04 8 «00 (1] «00 0 «00 0 «00
17 1 «nn 11 .03 1o 02 [ «00 0 «00 0 «00
1R 1 «00 a <01 15 +06 0 «00 0 «00 0 .00
19 1 .00 7 «01 12 «05 0 00 0 «00 [] «00
2n 1 <00 48 lad 8 $01 [ «00 0 .00 0 «00
21 7 «00 31 .18 6 e 00 0 «00 0 «00 13 .00
22 1 «00 16 .02 & «00 0 «00 0 <00 14 «00
23 1 <00 12 <01 0 +00 0 00 0 =00 7 «00
24 1 <00 9 <00 0 <00 0 «00 0 «00 8 02
25 1 .00 6 .00 0 .00 [} «00 0 +00 10 03
26 ? +00 7 .00 0 00 [} «00 ()] «00 9 «05
27 2 .00 7 00 a «00 0 «00 )] «00 6 «05
2R ? 00 7 .00 0 «00 0 <00 [] 00 S 06
29 2 « 00 a .00 0 <00 0 «00 —— - s 04
n 1 200 ) «00 0 <00 0 +00 - - 7 07
3 & <01 -——— - a «00 0 «00 —— m—- 1n .13
TCTAL —— 2.63 —— 1,94 —— Uela m—— 0.00 - 0.00 - 0045

MEAN MF AN ME AN ME AN MEAN ME AN
CONCEN= CONCEN= CONCEN= CONCEN=- CUNCEN= CONCEN=

TRATION  LOADS  TRATION t0ADS  TRATION LOADS TRATION  LOADS  TRATION LOADS  TRATION  LOADS
Dav (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/0AY} (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY)

APRIL MAY JUNE JuLY AUGUST SEPTEMBER

1 15 .17 a « 00 40 «37 53 +83 [ «00 8 « 00
? 21 23 7 00 18 .03 43 62 [ «00 [] «00
3 29 «30 7 .00 19 .01 28 olé [} «00 ? «00
4 39 +39 9 .00 16 001 24 «03 0 «00 8 .00
= 5& «55 13 .00 14 » 00 20 .02 [ «00 0 +00
& 76 oTa 11 00 12 «00 17 «01 0 00 0 «00
7 27 PR 9 .00 19 «03 163 21 [} «00 [} «00
L] 12 o 10 53 .66 18 .02 20 «09 0 «00 [} «00
9 13 s11 24 .15 la 0l 21 «02 ] «00 0 «00
10 1a <10 20 $02 | 3 +00 19 01 0 «00 0 «00
11 16 «08 25 <02 15 00 17 00 0 «00 0 +00
12 17 «07 29 «0] 16 +00 48 .67 0 00 21 <01
13 12 «03 ?3 .01 17 «00 37 .20 0 «00 21 on2
14 1R N2 18 +00 18 #01 10 01 0 «00 34 35
15 16 .01 14 .00 19 .01 10 «00 1] «00 18 .02
1€ la 01 11 00 lé .01 10 «00 [] «00 17 «01
17 12 o0l 9 00 14 «01 10 « 00 ) «00 15 00
18 11 on} 10 <00 15 .00 10 «00 0 «00 14 «00
1s 9 01 11 «00 1s +00 10 00 [ «00 12 «01
20 L <01 11 00 15 00 S «00 0 00 11 01
21 7 <00 13 «00 15 «00 S «00 [} 000 10 «00
22 R «00 14 «00 1s «00 S «00 6 200 9 00
23 A 01 16 «00 63 4% S «00 193 35 8 «00
24 A 01 18 00 28 «03 S «00 18 «04 8 »00
?5 9 o0 20 .00 26 06 S « 00 I «01 7 «00
r{.] 9 01 21 «00 27 10 S «00 9 «00 7 +00
27 10 «00 27 «03 25 .02 0 «00 9 01 6 + 00
2e 10 «00 35 .10 24 01 ] «00 9 «01 ] «00
29 9 00 84 1.4 23 «00 0 «00 9 «00 ) «00
30 L] «00 43 38 25 «04 [} W00 10 «00 S «00
31 .- —— 41 «25 -—— - 0 .00 io0 «00 —— -
ToTAL - .27 ——— 3.03 bl 1.23 —- 23465 e 35.07 m——— 0+43

TOTAL LOAD FOR YEAR: 71.88 TONS,



STREAMS TRIRUTARY TQ LAKE SUPERJOR
06024320 LITTLE BALSAM CREEK NEAR FOXHORQs Wl

LOCATION«==LAT 46°30033%, | ONG 92°14102"s IN NW 1/4 SE 1/64 SEC.34s T.47 N.s Rel5 w.s DOUGLAS COUNTYs HYDROLUGIC

2313038210301, ON RIGHT BANK» 300 FT (91 M) UPSTREAM FROM BALSAM CREEKy AND 2¢7 MI (4¢3 KM) NORTHEAST OF
DRAINAGE AREA,==6.27 MT2 (16,24 KM2),

WATER-DISCHARGE RECOKDS

PERIOD OF RECORD.==APRIL 1977 TO SEPTEMRER 1978 (DISCONTINUED).
GAGE=~WATER=STAGE RECNORDER. ALTITUDE DF GAGE IS 805 FT (245 M)y FROM TUPOGRAPHIC MAP.
REMARKS,~=~RECORNS GOOD EXCEPT THOSE BRELOW 240 FT3/S (0,057 M3/S)y WHICH ARE FAIR.

EXTREMES FOR PERIOD OF RECORD,==MAXTMUM DISCHARGE, 700 FT3/S (19.8 M3/S) aUG, 23s 1978y GAGE HEIGHTs 11,70 FT
(34566 M) 3 MINIMUMs 0.12 FT3/S (0,003 M3/S) MAR, 17y 1978+ GAGE HEIGHT, 8426 FT (2,518 M)s RESULT OF FREEZEUP,

EXTREMES FOR CURRENT YEAR,==MAXIMUM DISCHARGEs 700 FT3/S (19.8 M3/S) AUG. 23s GAGE HEIGHTs 11.70 FT (3.566 M)}
MINIMUMs 0,12 FT3/§ (0,003 M3/S) MAR. 17+ GAGE HEIGHTs 8,26 FT (2.518 M)}s RESULT OF FREEZEUP,

REVISIONS,~=THE MAXIMUM DISCHARGE FOR WATER YEAR 1977 HAS BEEN REVISED TO 250 FT3/S (7,08 M3/5) SEPT, 26s 1977
SUPERSEDING THE FIGURE PUBLISHED IN THE REPORT FOR 1977,

RATING TABLF (GAGE HEIGHTs IN FEETs AND DISCHARGEs IN CUBIC FEET PER SECOAND),
(SHIFTING=CONTROL METHOD USED AUG. 23~243 STAGE=DISCHARGE RELATION AFFECTED

8Y ICE NOV. 23 TO FER, 27.)

DISCHARGEs IN

8.3 34 9.1 20
8.4 1.2 9.3 30
B.S 2,4 9.5 46
8.7 5.9 9.8 8l
8,9 12 10,2 157

CURIC FEET PER SECONDs WATER YEAR OCTOBER 1977 10 SEPTEMBER 1978
MEAN VALUES

oay oct NOV neEc JAN FER MAR APR MAY JUN JuL AUG SEP
1 Sal 6.5 2.2 2,0 +56 46 19 3.4 20 18 1.1 1.7
2 402 4,7 2,1 1.8 ,68 46 13 3.0 11 28 1.6 1.6
3 3.6 3.8 2.0 1.7 Y 46 9.2 2.9 6.7 17 1.1 1.1
& 3.0 3,2 1.9 1.6 +50 .46 17 2.6 4.9 8.7 «95 1.0
5 3.0 2.9 1.8 1.5 .50 R 16 2.5 3.7 6.8 .86 96
6 2.7 2.7 1.7 1.5 +50 Y 81 2.2 2.7 4.2 77 «85
7 5.5 2.6 1.6 1.6 .68 64 33 2.2 5.2° 65 o7 o719
a 36 248 1.5 1.4 »50 46 20 12 549 22 .73 .79
9 22 5.7 1.5 1.6 «52 b6 28 18 3,5 1 61 o 79
10 19 9.7 1.4 1.4 .52 N 28 11 246 6.1 '61 .79
1n 42 6,7 1.6 1.3 .52 42 21 7.5 2.0 4.0 +66 «88
12 22 8.7 le# 1,3 «52 .60 19 5.5 1.6 12 «59 3.2
13 15 3.4 1a4 1.3 '52 .38 16 4.5 le6 22 .62 443
le 11 3.3 1.3 1.2 «52 <38 12 3.7 3.4 8.0 «65 14
15 842 3,6 143 1.2 +52 .27 n 3.4 4.2 LY 1.2 6.8
16 645 6.7 1.2 1.2 «52 «32 8.9 3.1 3.9 4.3 1.0 405
17 5.7 5.5 5.0 1.1 .48 #33 749 2.8 3.3 3.5 .93 3.3
18 5.6 4.0 30 1.1 .48 .47 748 2.5 2e6 3.4 «85 245
19 6.2 3.3 11 1.1 »48 .52 9.7 2.3 1.8 2.5 .69 3.6
20 446 18 7.0 1.1 48 52 848 2.1 1.6 2.0 .61 2.7
21 401 18 5.6 1,0 .48 .83 740 1.9 1.2 1.8 W71 241
22 3.6 31 5.6 1.0 .48 39 5.9 1.8 1.0 2.1 1.0 1.7
23 3.3 23 443 .96 +46 447 7.1 1.7 6.6 2.5 146 1.6
24 3.1 17 3.8 +90 .86 1.9 7.8 1.6 3,0 1.7 28 1.3
25 3.1 12 3.4 .86 48 1.5 6.6 1.7 2.7 145 14 lel
26 3.0 8.0 3.1 .76 .46 16 5.7 1.9 6.4 1.3 9.2 13
27 2.9 4.9 249 .72 .46 53 542 3.0 3.6 1.1 8.2 143
2a 2.6 3.6 246 .64 '46 19 5e¢0 849 240 1.2 943 1.2
29 244 2.5 244 «58 - 9.2 445 ?6 1.3 1.9 4.8 1.2
30 243 243 2.2 .60 - 15 3.9 25 - 1.3 249 1.3
31 5.3 .- 2.1 .62 - 19 -—- 15 -—— 1.1 2.2 ~--
TOTAL 265.6 230.1 11645 36,26 13.80 187.60 645,0 185.7 ——— 270.4 243,01 69463
MEAN 8,57 7467 3.76 1,17 .49 6.05 14,8 5499 —— 8e72 T.84 2433
vax 42 31 30 240 «56 53 81 26 ——— 65 146 14
MIN 2.3 2.3 1.2 .58 246 .27 3.9 1.6 - 1.1 «59 .79
CFSM 1,37 1.22 .60 .19 .08 97 2,36 «96 - 1.39 1.25 «37
IN, 1.58 1,36 069 .21 .08 lell 2,664 1.10 —— 1460 l.66 .81
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43‘ STREAMS TRIBUTARY TO LAKE SUPERIOR
04024320 LITTLE BALSAM CREEK NEAR FOXBORO, WI=-=CONTINVED
WATER=-QUAL1TY RECOROS
PERIOD OF RECORD.==APRTL 1977 TO SEPTEMBER 1978 (DISCONTINUED).

PERIOD OF DAILY RECORD .=~
SUSPENDED=SEDIMENT NISCHARGE: APRIL 1977 TO SEPTEMBER 1978 (DISCONTINUED) .

REMARKS ==SEDIMENT RECORDS ARE FAIR, MEAN SUSPENDED=SEDIMENT CONCENTRATIONS FOR MORE THAN 20 PERCENT OF THE
YEAR ARE ESTIMATED.

EXTREMES FOR PERIQD OF DAILY RECORD.--
SUSPENDED=SEDIMENT CONCENTRATIDNS: MAXIMUM DAILY MEANs 687 MG/L AUG, 23+ 19783 MINIMUM DAILY MEANs 0 MG/L ON
MANY DAYSe MAXIMUM OBSERVEDs 29520 MG/L JULY 7+ 19783 MINIMUM OBSERVEDs 0 MG/L ON MANY DAYS,
SUSPENDED=SEDIMENT DISCHARGE: MAXIMUM DAILYs 459 TONS (416 TDNNES) AUG, 23» 19785 MINIMUM DAILYs O TON (0
TONNE) ON MANY DAYS,

EXTREMES FOR CURRENT YEAR,==
SUSPENDED=SEDIMENT CONCENTRATIONS: MAXIMUM DAILY MEANs 687 MG/L AUG. 23 MINIMUM DAILY MEANs 0 MG/L ON MANY
DAYS, MAXIMUM ORSERVEDs 24520 MG/L JULY 7§ MINIMUM DBSERVEDs 0 MG/L ON MANY DAYS,
SUSPENDED=SEDIMENT DYSCHARGE: MAXIMUM DAILYs 459 TONS (416 TONNES) AUG, 233 MINIMUM DAILYe 0 TON (0 TONNE)
ON MANY DAYS,

REVISIONS,==DAILY SUSPENCED=SEDIMENT DISCHARGE FOR WATER YEAR 1977 HAVE BEEN REVISED TO 41 TONS (37 TONNES)
SEPTe 23+ 1977+ AND 151 TONS (137 TONNES) SEPT. 24s 19773 MONTHLY SUSPENDED=SEOLMENT DISCHARGE FOR SEPTes
{9;7 HAS BEEN REVISED TO 229 TONS (208 TONNES), THESE FIGURES SUPERSEDE THOSE PUBLISKED IN THE REPORT FOR

977,

WATER=-QUALITY DATAs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

SPE= SEDI= SED.
CIFIC MENT susP,
STREAM=  CON= SED1= 0IS- SIEVE
FLOWS oucT- MENTs  CHARGES DIaM,
INSTAN=  ANCE TEMPER=-  SUS~ SUS= % FINER
TIME  TANFOUS (MICRO-  ATURE PENDED  PENDED THAN
DATE (CFS) MHDS) (DEG C) (MG/L)  (T/NAY) 4062 MM
acT » 1577
0bags 1000 3,0 .- 8.0 - - -
nNOV
09440 1300 6.4 128 9.5 - - -—
DEC
19440 1230 11 70 o5 - - -~
MAR o 1978
2leas 1340 .94 225 1.5 - - --
APR
12400 1000 18 70 2.5 - - -
18444 1425 1.7 110 3.0 -- -~ -~
VAY
17440 1250 2,8 170 15.5 -- - --
JUN
23444 1600 6.8 125 14.5 3 +06 30
JuL
07444 0915 293 -— -- 3740 2960 64
07440 1010 247 130 17.0 - - -~
auG
02... 1830 1.5 180 1645 - - -
2300 1358 121 68 155 - - -
29, 1400 4.8 130 17.0 - - -
SEP

léess 1150 16 12% 13.5 - .- -



STREAMS TRIBUTARY TO LAKE SUPERIOR
04024320 LITTLE BALSAM CREEK NEAR FOXBORG, Wl==CONTINUED

PARTICLE~SIZE DISTRIBUTION OF SUSPENDED SEDIMENT

SED1- SED, SEQ. SED.
MENT SUSP. SusP, suse,
STREAM=  SEOI~- DIS~ FALL FaLl FaLL
FLOWe MENT, CHARGE o DIaM, O1aM, D1AM,
INSTAN=  SUS= SUS= % FINER % FINER % FINER
TIME TANEOUS  PENOED  PENDED THAN THAN THAN
DATE (CFS) (MG/L}  (T/DAY] 4002 MM 004 MM ,008 MM
JUL » 1978

07¢0e 0915 293 3740 2960 30 37 45
SED. SED. SEDe SED. SEDe SEDe SEO.

SUSP, SUSP. SUSP, SUSP, SUSP. SUSP. SUSP,

FALL FALL SIEVE STEVE SIEVE SIEVE SIEVE

DIam, 0famM, DIAM, DIAM. 0laM. O1AM, O1AM,
% FINER % FINER % FINER % FINER % FINER % FINER % FINER
THAN THAN THAN THAN THAN THAN THAN
DATE  ,016 MM ,03] MM 062 MM 125 MM  .250 MM  ,500 MM 1,00 MM

JuL » 1578
07aue 54 62 64 66 75 99 100

PARTICLE~SIZE OISTRIBUTION OF SURFACE BED MATERIAL

8ED BED BED BED BED BED HED BED 8ED
MaT, MAT, MaT, MaT, MAT, MAT. MAT MAT. MAT.
STREAM= S1EVF SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
FLCWy DIAM, D1aM, O1AM, DIAM, DIAM, DIAM. DIAM. DIAM, D1AM.

INSTAN= % FINER % FINER % FINER % FINER % FINER % FINER % FINER % FINER % FINER

TIME TANFOUS THaN THAN THAN THAN THAN THAN THAN THAN THAN

DATE (CFS) 2062 MM 125 MM 250 MM <500 MM ] .00 MM 2,00 MM 4,00 MM 8,00 MM 16,0 MM
MAY » 1978

17000 1250 2.8 1 2 12 28 41 53 60 66 80

BED

MAT.
SIEVE
DIAM.
% FINER

THAN
32.0 MM

100
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STREAMS TRIBUTARY TO LAKE SUPERIOR
04024320 LITTLE BALSAM CREEK NEAR FOXBORO, WI-=CONTINUED

SUSPENDEN=-SEQIMENT, WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

MEAN MEAN MEAN MEAN MEAN MEAN
CONCEN= CONCEN= CONCEN= CONCEN= CONCEN= CONCEN=
TRATION  LOADS  TRATION  LOADS  TRATION LOADS TRATION LOADS  TRATION LOADS  TRATION  LOADS
oAy (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY)
OCTCBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
1 1 01 16 27 8 <06 3 002 1 »00 2 +00
2 1 .01 12 .16 7 « 05 8 « 04 1 +00 2 «00
3 3 «03 4 .04 7 .06 8 » 04 1 «00 3 «00
4 6 «05 3 .03 7 $ 06 8 ' 04 1 «00 4 .+00
L} 1 «01 3 .03 7 .04 10 .04 1 «00 4 «00
6 1 «01 4 .03 6 «03 10 04 2 « 00 2 «00
7 9 «37 4 .03 & «03 10 04 2 +00 2 «00
] Sé Seé 4 003 6 «03 12 «05 4 .01 2 «00
9 3) 1.8 13 .24 6 «03 4 .02 4 «01 1 #00
10 28 1.9 12 «31 s .02 2 «01 6 .01 1 «00
11 57 646 7 .13 4 .02 5 002 6 .01 1 «00
12 3) 1.9 14 »39 4 $02 6 «02 6 «01 1 «00
13 17 .68 9 .08 3 W01 4 «01 4 .01 1 «00
14 10 «30 7 .06 3 W01 4 .01 4 «01 1 «00
15 8 .18 6 +06 2 .01 4 «01 4 01 1 «00
16 7 12 16 «30 2 .01 2 .01 4 .01 1 00
17 6 «09 10 .15 21 .28 2 «01 4 .01 1 #00
18 5 .08 4 .05 109 8.8 4 «01 2 «00 1 +00
19 4 $ 06 5 .05 49 1.5 3 «01 2 +00 2 +00
20 3 «04 28 2.1 14 26 2 001 2 «00 3 «00
21 3 «03 22 1.0 6 «09 2 #01 2 <00 4 »01
22 3 »03 12 1.0 5 «09 2 «01 2 «00 140 36
23 3 «03 11 W75 13 .15 2 «01 2 «00 33 56
24 3 «03 13 .74 6 «06 2 «01 1 «00 14 .07
25 2 .02 15 .69 2 .02 2 «00 1 «00 13 «06
26 2 « 02 13 .30 4 «03 2 «00 1 «00 143 22
27 3 «02 12 «21 H .02 1 «00 2 «00 228 74
28 4 «03 11 .12 4 «03 1 .00 2 «00 142 12
29 5 $03 10 .08 7 «05 1 .00 w—- —e- 83 2.2
3n 5 «03 9 .06 6 .04 1 «00 —. —— 123 645
Kk 14 23 — - 5 03 1 «00 - cne 134 7.2
TOTAL .- 20414 —- 9,57 - 11.94 w—- 0450 .—— 0,10 wee 160,60
MEAN ME AN MEAN ME AN MEAN MEAN
CONCEN= CONCEN= CONCEN= CONCEN= CONCEN= CONCEN=
TRATION  LOADS  TRATION 10ADS  TRATION L0AOS TRATION LQADS THATION LOAOS  TRATION  LOADS
CAY (MG/L)  (T/DAY) (MGZL)  (T/DAY) (MG/L)  (T/0AY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY)
APRIL MAY JUNE JuLy AUGUST SEPTEMBER
1 84 46e3 2 .02 19 445 133 6.8 1 «00 3 $01
? 60 2,1 1 <01 33 «94 150 14 3 .01 3 «01
] 42 1.0 1 .01 30 *54 40 1.9 2 «00 2 «01
a 77 445 3 £ 02 27 .36 14 «35 4 .01 2 .01
5 26 1.2 9 .06 20 .20 10 .18 5 W01 2 +01
6 428 105 11 .07 12 .09 10 W1 4 .01 2 «00
7 238 22 14 .08 38 o 73 443 206 2 o0l 3 o0l
] 107 SR 92 5.0 19 $32 47 3.0 6 «01 3 .01
q 194 17 65 3.4 10 «09 22 «63 3 «00 3 .01
10 86 6.9 34 1.0 L] 006 14 .23 4 «01 3 o0l
1t 42 244 25 .51 7 i 12 .13 5 .01 3 «0l
12 30 15 18 o27 9 .04 88 9.1 10 .02 23 22
13 21 92 10 .12 11 «04 63 4ed 12 002 12 ol4
la 15 49 4 «04 24 29 17 «38 9 e01 78 Je4
15 13 «39 6 .06 17 o220 7 «08 6 .02 14 .28
16 12 <30 4 .03 12 .13 8 «09 4 o0l 6 .07
17 11 '24 7 .05 15 .13 7 .07 3 «01 3 «03
18 lo .22 11 .08 21 «l4 6 +05 5 o0l 3 .02
19 13 «35 6 <04 14 .07 4 «03 8 +01 2 .02
20 11 27 13 07 13 «05 2 +01 10 02 1 «01
21 9 .16 15 .08 11 .04 3 o0l 12 .02 0 «00
22 7 o1 12 .06 11 «03 1 «01 17 +08 0 «00
23 9 .17 13 .06 48 1.0 3 «02 687 459 0 «00
24 8 1?7 13 «05 24 .19 4 .02 128 11 [} «00
2% 7 .13 9 «04 21 o159 5 .02 51 2.0 0 «00
26 7 oll 2 «01 51 91 5 02 25 -2 0 «00
27 6 «09 14 .23 29 «30 4 «01 22 48 [} «00
28 6 «0R 42 1.1 21 «12 2 #01 20 «50 0 «00
29 4 +05 131 11 13 +05 5 $02 16 .21 0 «00
30 3 03 103 7.8 16 .13 3 «01 4 «03 ] «00
.31 - e 52 2.2 - .. 3 «01 3 .02 - ainid
TOTAL e=a  177.98 —- 33,57 -— 11.92 = 247.70 see 474019 -— 4429

TOTAL LOAD FOR YEAR: 1152,50 TONS.



STREAMS TRIBUTARY TO LAKE SUPERIOR
04024330 NEMADJI RIVER NEAR BOYLSTONe Wil

LOCATION.==LAT 46°35109%s LONB 92908¢07%y IN NW 1/4 NW 1/4 SECe%r Te47 Nes Rolé Wey DOUGLAS COUNTYes HYDROLOGIC
UNIT 04010301, AT BRIDGE ON TOWN ROAD 145 MI (2.4 KM) SDUTHWEST OF BOYLSTON,

DRAINAGE AREA,~=NOT DETERVINED,

PERIOD OF RECDRO.~=-4PRIL TD AUBUST 1978,

WATER=QUALITY OATAy APRIL TO AUBUST l97q

SPE= NITRO= NITRO=  NITRO=  NITRO=  PHOS=-

CIFIC GENy GENy GENyNH& GENsNH& PHORUS»

CON~= NITRITE NO2+NO3 ToTAL * ORG. TOTAL

OUCT~- T0T IN TOT. IN IN 80T. TOT IN IN 807,

TEMPER= ANCE BOT MAT BOT MaAT MAT. 80T MAT MATe

TIVE ATURE (MICRO=- {MG/KG (MG/KG (MG/KG (MG/KG  (MG/KG

DaTE (DEG C) MHOS} AS N} S N} AS N) AS N) AS P}
JUL e 1974
08400 1400 - - ol 1.§ 3.3 380 450
2UG
03e¢ee 1230 19.0 255 .0 1.4 le4 250 140
SPE= SEDI~ SED.
CIFIC MENT suseP,
STREAM= CON- SED]~ DIs~ SIEVE
FLOWy DuUCT~ MENT» CHARGE » DIAM,
INSTAN= ANCE TEMPER= SUS- Sus= % FINER
TIME TANEOUS  (MICRO- ATURE PENDED PENDED THAN
DATE (CFS) MHOS ) (DEG C) {MG/L)  (T/DAY) 4062 MM
APR » 1978
11ess 1210 1130 100 1.5 532 1620 -=
JuL
07000 1537 - - - 3710 - 73
08,,. 1430 1770 - 18.5 1130 S400 98
AUG
03.., 1230 - 255 19.0 - -~ -

PaRTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT

SEDI- SED. SED. SED.
MENT SUSP. SUSP, suse,
STREAM= SEDI= DS~ FALL FaLL FaLL
FLOWs MENT, CHARGE » DIAM. D1aM, DIAM,
INSTAN-  SUS- SUS- % FINER % FINER % FINER
TIME  TANEQUS  PENDED  PENDED THAN THAN THAN
DATE (CFS) (MG/L}  (T/DAY) 4002 MM 004 MM L008 MM
JuL + 1978 .
07400 1537 - 3rioe -- 33 43 50
08,0 1430 1770 1130 5400 40 S4 69
SED, SED. SED. SEOQ. SED. SED. SEDe
SUSP. SUSP. SUsP, susP, SUSP. SUSP, SUSP,
FaLL FaLL SIEVE SIEVE SIEVE SIEVE SIEVE

DYAM. NIAM. DIAM, DIAM, DIaM, DIAM. DIAM,

% FINER % FINER % FINER % FINER % FINER % FINER % FINER

THAN THAN THAN THAN THAN THAN THAN

DATE  .016 MM ,031 MM ,062 MM 125 MM 250 MM ,500 MM 1,00 MM

JUL » 1578
07404 61 70 73 16 79 87 100
084, a3 91 9R 98 99 100 hdd

PARTTCLE-SIZE DISTRIBUTION OF SURFACE BED MATERTAL

BED BED RED RED BED BED RED 8ED BED

MaT, MATe MAT . MAT, MAT, MAT, MAT, MAT, MAT,
STREAM= SIEVF SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
FLOW, DIAM, Nlav. DIAM. DIAM, DIAM, DlaM. DIAM, DI1AM, DIAM.
INSTAN= &% FINER ¥ FINER % FINER % FINER % FINER % FINER % FINER % FINER % FINER

TIME TANEQUS THAN THAN THAN THAN THAN THAN THAN TMAN THAN
DaTE (CFS) «062 MM 125 MM 250 MM o500 MM 1,00 MM 2,00 MM 4,00 MM 8,00 MM 16,0 MM
APR o 1978
lle0e 1210 1130 2 S 18 49 a7 97 99 100 .-
JuL

08,00 1430 1170 1 2 1 49 85 93 97 98 100
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STREAMS TRIBUTARY TO LAKE SUPERIOR
04024430 NEMADJI RIVER NEAR SOUTH SUPERIORy WI
LCCATION,==LAT 46°38900"s LONG 92°05¢38'"s IN SW I/4 SEC.14y T.48 Noo Relé Wer DOUGLAS COUNTYs HYDROLUGIC UNIT
04010301y ON RIGHT BANK AT DOWNSTRFAM SIDE OF RRIDGE ON COUNTY TRUNK WIGHWAY Cs 2.0 MI (3.2 KM) SOUTH OF
SOUTH SUPERICR AND 7.8 M1 (12.6 KM) DOWNSTREAM FROM BLACK RIVER.
DRAINAGE AREA,==422 MI2 (14093 KM2),
WATER-DISCHARGE RECORDS
PERIOD OF RECORD.~~DECFMBER 1973 TO CURRENT YEAR.
REVISED RECORNS,~~WRD WI~75~-131 1974(M),
GAGE+~~WATER=STAGE RECOKDER. DATUM OF GAGE IS 601.13 FT (183.224 M) NATIONAL GEUDETIC VERTICAL DATUM OF 1929.
REMARKS . =~RECORDS GOOD EXCEPT THOSE FOR wINTER PERIOD, WHICH ARE FAIR,

EXTREMES FOR PERIOD OF RECORD.--MAXTMUM DISCHARGE, 5,880 FT3/5 (166 M3/S) MAR. 3ls 1976s GAGE HEIGHTs 21.73 FT
(6,623 M)§ MINIMUM DAILYe 19 FT3/S (0,54 M3/S) DEC, 8+ 1976,

EXTREMES QUTSTOE THE PFRIOD OF RECORD.=~A FLOOD OF AUG. 17,
SINCE THEN,

19725 MAY HAVE EXCEEVDED FLOODS AT THIS LOCATION

EXTREMES FOR CURRENT YFAR,=~PEAK DISCHMARGES ABOVE BASE OF 2¢000 FT3/S (56,6 M3/S) AND MAXIMUM (¥)3

DATE TIME DISCHARGE GAGE MHEIGHT DATE TIME UISCHARGE GAGE HEIGMT
(FT3/8) (M3/S) (FT) (M) (FT3/5)  (M3/5) (FT) (M)
ocT. s 0400 29620 14,2 1590 44846 JuLy 8 0500 3+470 9843 18451 5,642
0CT,. 12 0200 295A0 83.8 17.01 S5.185 AUG. 24 0500 *49220 120 *20.08 6,120
aPR, 7 0500 3,910 111 19.76 6.023
MINIMUM DAILY DISCHARGFs 43 FT3/S (1,2 M3/S) MAR. 12<15.

RATING TABLE (GAGE HFIGHTe IN FEETVe AND DISCHARGEs IN CUBIC FEET PER SECOND) .

(SHIFTING=CONTROL METHOD USEU NOV. 10-15s AUG. 23=27, AUGs 30 TU SEPT. 303
STAGE-DISCHARGE RELATION AFFECTED 8Y ICE NOV. 23 TO aPR. 6.)

3.2 39 9.0 936

3.8 57 11.0 19360

4N 98 1440 24080

5.0 208 17.0 21960

6.0 346 19.0 39640

Ten 522 2l.0 49400

DISCHARGEs TN CURIC FEET PER SECONDs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES
DAY oct NOV DEC JAN FER MAR APR MAY JUN JuL AUG StP
1 620 370 350 130 49 46 1700 359 1100 501 117 287
2 498 3es 310 120 S0 46 1500 327 1120 1350 116 239
3 410 328 280 110 50 46 1400 305 771 1710 119 207
4 353 293 260 100 52 45 1500 285 574 1180 114 183
8 34 268 240 100 s2 45 1600 268 449 822 102 166
[ 282 250 220 100 52 45 2900 250 356 634 96 151
7 262 23s 220 96 52 45 3710 233 320 1390 91 138
e 1480 237 210 94 52 45 2230 265 494 3210 87 134
L 2300 244 200 92 52 44 1620 1020 Yy 1670 83 132
10 1340 a1n 200 88 S0 44 2310 992 326 1050 79 131
11 2300 852 200 86 50 Y 1960 732 271 728 76 130
12 2630 578 200 84 So 43 1450 577 232 s76 75 132
12 1680 451 200 82 So 43 1430 470 199 1530 73 179
14 1250 390 200 80 49 43 1130 396 188 1110 71 356
is 999 an 200 78 49 43 958 327 279 659 78 502
16 796 366 210 76 %9 44 826 283 335 592 94 326
17 655 430 230 12 48 46 728 279 361 557 95 252
1A 561 3al 400 70 48 50 666 258 30¢ 513 90 218
19 530 324 900 68 48 Sé 713 242 281 416 B2 212
20 475 508 720 66 48 64 730 230 235 314 76 319
21 421 1350 600 64 47 T4 641 223 197 265 T4 259
22 376 1050 480 64 47 120 543 204 174 241 77 208
23 334 1000 390 60 47 200 506 191 245 248 2560 1544
26 306 8g0 330 58 47 500 628 170 384 238 3800 159
2s 287 626 270 56 a7 500 624 157 241 199 1730 16l
26 212 540 240 S4 400 543 158 434 175 1020 131
27 260 500 220 52 480 500 168 574 156 770 128
2n 251 460 200 50 1000 475 326 334 143 834 126
29 238 420 180 49 1500 450 1240 230 141 719 121
an 227 380 170 48 1600 409 1690 179 136 500 Iis
N 225 - 150 48 1800 - 1130 .- 129 365 -
TOTAL 22932 15237 9180 2395 13715 9101 36417 13755 11635 22583 14263 5959
ME AN 740 sga 296 773 49.1 294 1214 Yy 388 728 460 199
MAX 2630 1350 900 130 52 1800 3710 1690 1120 3210 3800 S02
MIN 225 232 150 48 46 43 409 157 174 129 71 115
CFs¥ 1,75 1.20 «70 .18 .12 o70 2,88 1.05 .92 173 1,09 47
IN, 2.02 1.34 «81 21 .12 «80 3,21 1.21 1403 .99 1.26 53
CAL YR 1977 TOTAL 128075 MEAN 351  MAX 3790 MIN 27 CFSM .83 IN 11.29
WTR YR 1978 TOTAL 164832 MEAN 452 MAX 3800 MIN 43 CFSM 1,07  IN 14,53



STREAMS TRIBUTARY 10 LAKE SUPERJOR 153
04024430 NEMADJI RIVER NEAR SOUTH SUPERIOR, WI-=CONTINUEO
WATER=QUALITY RECORDS
PERIOD OF RECORD.~=APRIL 1974 TO CURRENT YEAR,

PERIOD OF DAILY RECORO,=~
SUSPENDEO~SEDTMENT DISCHARGE! APRIL 1974 TO SEPTEMBER 1978 (DISCONTINUFD?.

REMARKS ,»=SEDTMENT RECORDS ARE GOOD EXCEPY THOSE FOR WINTER PERIOD WHICH ARE FAIR. MEAN SUSPENDED~SEDIMENT
CONCENTRATIONS FOR MORE THAN 20 PERCENT OF THE YEAR ARE ESTIMATED.

EXTREMES FOR PERIOCD OF DAILY RECORD.==
SUSPENDED-SEDIMENT CONCENTRATIONS! MAXIMUM DAILY MEANs 19910 MG/L JUNE 10y 19743 MINIMUM DAILY MEAN» 2 MG/L
FEB. 1-9s 1976+ MAXIMUM OBSERVEDs 24850 MG/L AUGes 23+ 19783 MINIMUM OBSERVEDs 2 MG/L OCTe 39 1974y FEBs 10+
MAR, 17+ OCY. l4s 197€,
SUSPENDED=SEDIVMENT DISCHARGE: MAXIMUM DAILYs 219200 TONS (199200 TONNES) JUNE 10+ 19743 MINIMUM DAILYs 0.21
TON (0,19 TONNE) DECe. 89 1976,

EXTREMES FOR CURRENT YEAR,==
SUSPFNDED=SEDIMENT CONCFNTRATIONS: MAXIMUM DAILY MEANe 19190 MG/L AUGs 235 MINIMUM DAILY MEANs S MG/L DN MaNY
DAYS., MAXIMUM OBSERVELs 2+850 MG/L AUGs 231 MINIMUM ORSERVEDs 6 MG/L FEB. By MAR, 1S,
SUSPENDED~SEDINENT DISCHARGE: MAXIMUM DAILYs 119000 TONS (94980 TONNES) AUG. 231 MINIMUM DAILYs 0458 TON
(0.53 TONNE) MAR, 12-14. .

WATER=QUALITY DATAs WATER YEAR OCTOBER 1977 TO SEPTEMBEKR 1978

SPE~ OXYGENy coL1~
CIFIC DIS~ FORMs
STREAM= CON= SOLVED FECAL»
FLOW, DUCT~ TUR= TUR~ OXYGENy (PER= 0.7

INSTAN= ANCE PH TEMPER~ 810~ 810~ 015~ CENTY UM=MF

TIME TANEQUS  (MICRO~ ATURE 1Ty Iy SOLVED SATUR=  (COLSa/

DATE (CFS) MROS ) (UNITS)  (DEG ©) (JTV) (NTU) (MG/L) ATION) 100 ML)

0CT » 1977

39--. 1515 s2e 135 Taé 7.0 20 - 10.4 L1 K9
NOV

1004, 1200 954 2o 7.8 6,5 150 foded 0.7 91 370
DEC

07eee 1615 215 23¢ T.2 o0 2 - 12.0 86 K8

JAN » 1978

0500, 1445 102 240 Te6 .0 4 - 11e4 82 K3
FEB

08e0, 1200 52 260 Teh .0 9 Ldd 11.9 86 K5
MAR

1504, 103¢ 43 250 7.9 .0 10 - 116 83 62
APR

05.a. 0500 1600 125 8,5 5 270 - 130 94 K46
MAY

03.e0 1100 308 180 T.9 10.5 30 - 9.8 92 KS
JUN

22400 1140 176 165 T.7 18,5 - 6.0 8.0 89 48
JuL

13eee 0940 1630 165 T 16,5 - 220 8.4 89 K2500
AUG

02e0s 1145 114 230 8.0 20.5 - 21 Te6 88 K110
SEp

13.4, 1300 195 230 7.8 13.0 - 30 93 92 K340

K RESULTS BASEC ON COLONY COUNT OUTSIDE THE ACCEPTABLE RANGE (NON~IDEAL COLONY COUNT).



STREP-
TococcCl
FECAL»
KF AGAR
(COLS.
PER
DATE 100 ML)
0CT s 1977
19+4,
NOV
10..,
DEC
07ees n
JAN ¢ 1978
0Seee 43
FER

140
1200

0Res,
MAR

1504
APR

05,..,
MaY

03+,
JUN
22004
Jut
1364,
aAUG
02¢0,
SEP
130,

260
£4800
3200
56

240
k10000
200
$00

CAR=
BONATE
(MG/L
DATE AS €03}
oCT » 1977
1940,
NOV
10e0e
DEC
0740,
JAN s 1978
0See,
FER
08ee,
MAR
15¢0,
APR
0540,
MAY
03e0,
JUN
2240,
JUL
13e¢0.
AUG
02e04
SEP
1340,

o o o o o

o ® o

-

K RESULTS BASED ON COLOMNY COUNT OUTSIDE THE ACCEPTABLE RANGE (NON=IDEAL COLONY COUNT).

€ ESTIMATED,

STREAMS TRIBUTARY TO LAKE SUPERIOR

04024430 NEMADJI RIVER NEAR SOUTH SUPERIORs WI=-=CONTINUED

WATER=QUALITY DATAs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

HARD~
NESS
(MG/L
AS
cacod)
ok 6%
30 g2
~
WL 7e
o1 110
N4
L0\
’0\
LR 78
R0 84
—
2> pe
55 110

D

140
120
44

110

ALKA=
LINTTY
(MG/L
AS

CACO3)

S0

73

12

ae

110

110

63

62

69

a0

110

94

HARDe
NESS s
NONCARe~
BONATE
(MG/L
CACO3)
15
19
6
25
24
9
[}
1¢
18
4
4

20

CARBON
010X10E
01S=
SOLVED
(MG/L
AS C02)
3.9
2.3
8.9
4,0
8.9

2.6

-

CALCIUM

SULFATE

(MG/L
AS S04)
11
15

9.7
15
18
18

7.5
14

8,8

8,0
10
13

MAGNE=
SIUMy
DIS=

SOLVED

(MG/L

AS MG)

5.5
7.8
6.9
9.1
12
9.9
3.4
6.2
7.1
6,8
9.4

9.5

1.5
2.7
3.3
2.3
3.7
3.7

SODIUMs

(MG/L
AS NA)
242
3,2
3.6
4.1
546
8,0
1.6
2,7
3.0
244
3.6
3.8

FLUO=-
RIDE,
DiSe~
SOLVED
(MG/L
AS F)
.0
ol
ol
.0
ol
ol
W0
¥0
ol
0
ol
ol

$
S
SODIUM R
PERCENT
7
7
9
8
8
13
7
7
7
6
6
7
SOl
SILICAs RE
DIs~ AT
SOLVED D
(MG/L
AS S
slo2) (
9.3
10
15
15
16
15
5.9
546
Te6
846
11
1l

ODIUM
AD=
ORP=
TION
ATIO

ol
o1
o2
.2
o2
3
ol
ol
ol

.l
.2

LIDSs
SIDUE
180
EG. C
oIS=
OLVED
MG/L)
11e
143
127
163
172
184
101
118
148
148
175

164

POTAS~
SIUMy

1e2
2.0

o7
1.2

8
1.7
1e3
1.2

SOLIDSs
SUM OF

CONST I~
TUENTS
DIS~

SOLVED
(MG/L)

80

109

102

126

163

156

71

N

92

101

135

129

BICAR=
BONATE
(MG/L
AS

HCO3)

61

89

88

100

140

130

60

76

SOLIDSe
OIS~
SOLVED
(TONS
PER
AC~FT)

ol6

.20
24
.22



SOLINSs N
DIS-
SOLVED NO
(TONS T
PER (
DATE DAY} [}
0CT » 1977
1940, 163
NOV
10e4, 368
DEC
070 73.7
JAN » 1978
[L- T 4409
FEB
08eee 24,1
MAR
15¢0s 18.0
APR
0Seen 436
MaY
03e0, 98,1
JUN
2200, T0.3
JUL
13,.,, 651
AUG
02400 53,5
SEP
1360, 86,3
PHOS~
PHORUS »
LIS~
SOLVED
(MG/L
DAYE AS P)
0CcY » 1977
1944, .02
Nov
10.s, .02
DEC
0700, .02
JaN » 1578
ves «02
FEB
[1: T .00
MAR
15¢e, 01
APR
0Sees .04
May
03¢0, o0l
JUN
22404, .01
JuL
13,., «02
AUG
0244, 01
SEP
1340, «02

STREAMS TRIBUTARY TO LAKE SUPERJIOR

04024430 NEMADJI RIVER NEAR SOUTH SUPERIORs WI-=CDNTINUED

WATER-QUALITY DATAs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

ITRO~ N
GENy
2+h03  AM
OTAL T
MG/L t
S N) A

.03

o0

.20

.19

.23

«33

.31

« 05

.07

»09

.07

« 06

CARBON
ORGANIC
TOTAL
(MG/L
AS C©)

14

11

5.3

1.6

S.8
8,5

12
24

ITRO- N
GEN,y
MONTA OR
oTaL T
MG/L (
S N} A

.02

05

«0]

«05

03

o13
«03
02
<05

«00

CARBON»

NITRO~- NITRO= NITRO-
I1TRO= GENsAM= GENsNH4& GEN,AM=
GENy MONIA + ORGs MONIA ¢ NITRO= N
GANIC ORGANIC SUSP,. ORGANIC GENs
OVAL TOTAL TOTAL 0Is. TOTAL T
MG/L (MG/1L (MG/L (MG/L (MG/L (
S N} AS N} AS N} AS N} AS N} AS
- - .- .83 -
- o= ae hé .-
- - - W31 -
.- - - 60 ..
32 «35 10 25 +58
*55 «63 14 9 56
1.1 1.2 «00 1.9 1e9
71 o 74 «00 1.0 oIS
.52 oS4 «36 .58 1,0
le2 1.3 «31 99 leé
1.1 1.1 .13 97 1.2
72 o 75 «00 16 .81
CARBON PERI~ CHLOR=A
ORGANIC PHYTO~ PERI~ PHYTON PERI~
SUS~- PLANK~ PHYTON 8IO0MASS PHYTON
PENOED TON, BIOMASS TOTAL CHROMO=
TOoTAL ToTaL ASH ORY GRAPHIC
(MG/L (CELLS WEIGHT WEIGHT FLUOROM
AS C) PER ML) G/SQ M G/SQ M (MG/M2)
o7 . - - -
- 860 - .- -
ol . - .. -
- 130 - .. -
4.3 - - - -
- 160 - - -
- 210 .16 .32 .01
3.6 1000 - -- .-

1TRO~ PHOS=
GENy PHORUS »
OTAL TOTAL
MG/L (MG/L
NO3) AS P}
Ll +05
- .23
- .02
L .02
246 o01
4,3 «02
6.7 29
—
3.5 «06
4,5 04
6.2 36
T
5.2 «05
3.6 06
CHLOR~B
PER]~
PRYTON
CHROMO=
GRAPHIC
FLUOROM
(MG/M2)
«00

55
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STREAMS TRIBUTARY TO LAKE SUPERIOR

04024430 NEMADJI RIVER NEAR SOUTH SUPERIORs WI~=CONTINUED

WATER=QUALITY DATA,» WATER YEAR OCTOBER 1977 TD SEPTEMBER 1378

SPE= NITRO=- NITRO~ NITRO~ NITRO=- PHOS~
CIFIC GENy GENs GENyNH4 GENyNH& PHORUS,
STRE AM= CON= NITRITE NO2+NO3 TOTAL + ORG, TOTAL
FLOW. OUCT= 10T IN 10T, IN IN BOT. 10T IN IN BOT,
INSTAN= TEMPER=  ANCE B80T MAT ROT MaT MAT.  BOT MAT MAT,
TIME  TANFOUS  ATURE (MICRO= (MG/KG  (MG/KG (MG/KG (MG/KG  (MG/KG
DATE (CFS) (DEG ©) MHOS) AS N) AS N) AS N) AS N} AS P)
JUL v 1678
0f.., 1700  30S0 18.5 150 o0 1.5 1.5 290 390
AUG
2.4, 1145 114 20,5 230 .0 144 9 370 180
RARIUM. CADMIUM
ARSENIC BARIUM,y SUS- CADMIUM SUS~
STREAM= SUS=  ARSENIC TOIAL  PENDED  BARJUMs  TOTAL PENDED CADMIUM
FLDW, ARSENIC PENDED DIS= RECOV- RECOV= DIS=- RECOV- RECOV=~ DIS~-
INSTAN= ToTAL TO0TaL SOLVED  ERABLE  ERABLE SOLVED ERABLE  ERABLE  SOLVED
TIME  TANEOUS (UG/L UGZL (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L
0ATE (CFS) AS AS) AS AS) AS AS) AS BA) AS BA)  AS BA) AS CD) AS CD)  AS CD)
ocT » 1977
15c0e 1515 s28 0 0 0 0 0 0 1 1 0
JAN » 18978
08,40 1445 102 1 0 1 0 0 0 1 0 1
APR
05,0 0900 1600 2 0 2 lo0 100 (] 2 0 2
JuL
13,40 0940 1630 2 1 1 100 100 0 0 0 0
rHRC= CHRC= COBALT, COPPEN
MIUMy L LV CHRO=~ CUBALT, SUS- COPPERs SUS= IRON
TOTAL SLS=~ MIUMy TOTAL  PENDED  COBALTs  TOTAL PENDED COPPERs  TOTAL
RECQOV~ PENCED 0IS= RECOV= RECOV= DIS~- RECOV=~ RECOV= DIS~ RECOV~
FRABLE RECCV. SOLVED ERABLE ERABLE SOLVED ERAGLE ERABLE SOLVED ERABLE
(u6/L (UG/L we/L (UG/L (U6/L (UG/L (UG/L (UG/L (UG/L (UG/L
DATE AS CR) AS CR) AS CR) AS CO) AS CO)  AS €O} AS CcU) AS CU) AS CU)  AS FE)
0CT » 1977
1540, 40 40 [ v 0 0 2 0 2 2500
JAN 4 1578
0544, <10 <10 0 2 0 2 8 4 4 1200
APR
0%,,, 40 38 2 4 4 0 26 18 8 14000
JuL
1344, 20 20 [t} 10 10 0 30 - [} 23000
TRON o LEADS MANGA=  MANGA= MERCURY
SuS= LEAD SUS= NESE s NESEs MANGA= MERCURY SUS~
PENCED TRONy TOTAL PENDFD LEAD, T0TAL Sus~ NESE» TOTAL PENDED
RECOV= DIs~ RECOV~ RECOV= DIS~- RECOV~ PENDED 0IS= RECOQV= RECOV~
FRABLE  SOLVED  ERABLE  ERABLE  SDLVED  ERABLE  RECOV.e  SULVED ERABLE  ERABLE
we/L w6t (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L
DATE aS FE) aS FE) AS PR) AS PB) AS PB) AS MN) AS MN) AS MN)  AS HG)  AS HG)
OCT » 1877
Sess 1800 700 3 3 0 60 30 30 <.5 o0
JAN o 1578
0540, 500 700 18 o 19 40 10 30 <e§ .0
APR
05es, 14000 2s0 14 0 14 300 260 40 <e5 o0
JuL
13.., 22000 620 12 4 8 410 3%0 20 .5 o0
SELE=- SILVERs ZINC»
NIUMy SELE= SILVERy SUS= ZINC SUS=
MFRCLRY  SELE- SUS= NIUM, TOTAL PENDED SILVERs  TOTAL PENDED  ZINCs
DIS= NIUM, PENDED 01S~ RECOV-  RECOV= 015~ RECOV-  RECOV= DIS-
SOLVED  TOTAL ToTAL SOLVED ERABLE ERABLE  SOLVED ERABLE ERABLE  SOLVED
(UesL (UG/L (uG/L (UG/L (UG/L (UG/L (UG/L {UG/L (UG/L (UG/L
DATE AS FG) AS SE) AS SE) AS SE) AS AG) AS AG) AS AG) AS IN) AS IN) AS ZN)
OCT » 1977
1944, <.5 0 0 0 0 0 0 30 20 10
JAN » 1578
05,4, <5 0 [ 0 1 1 0 20 20 0
APR
0%ces <8 0 0 0 (4 0 o 50 40 10
JUL
13... o5 0 0 0 0 0 60 60 0



04024430

STREAMS TRIBUTARY TO LAKE SUPERIOR

NEMADJI RIVER NEAR SOUTH SUPERIOR,

WI==CONTINUED

QUALTITATIVE AND ASSOCIATED QUANTITATIVE BIOLOGICAL DATAs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

Date

Nov. 10, 1977

Mar. 15, 1978

May 3, 1978

June 22, 1978

July 13, 1978

Time

1200

1030

1100

1140

0940

PHYTOPL ANKTON
Count
Organism (cells/ml)
CHRYSOPHYTA
Bacillariophyceae
Cyclotella 290
Nitzschia 290
Synedra 290
TOTAL 860
CHLOROPHYTA
Chlorophyceae
Chlamydomonas 7
Elakatothrix 15
CYANOPHYTA
Cyanophyceae
Lyngbya 100
TOTAL 130
CHLOROPHYTA
Chlorophyceae
Chlamydomonadaceae 20
CHRYSOPHYTA
Bacillariophyceae
Cocconeis 20
Cyclotella 20
Nitzschia 40
Synedra 60
TOTAL 160
CHRYSOPHYTA
Bacillariophyceae
Cocconeis 15
Cyclotella 44
Melosira 44
Navicula 88
Synedra 15
Tabellaria 44
TOTAL 210
CHLOROPHYTA
Chlorophyceae
Crucigenia 180
Scenedesmus 22
CHRYSOPHYTA
Bacillariophyceae
Cymbella 22
Gomphonema 22
Navicula 22
Nitzschia 89
CYANOPHYTA
Cyanophyceae
Anabaena 420
Raphidiopsis 270
TOTAL 1,000

Percent
of total

33
33

21
43
21

O N

26

Diversity Sampling
index method
Grab
sample
1.6
Grab
sample
0.8
Grab
sample
2.2
Grab
sample
2.0
Grab
sample
2.2

57
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TIME

DATE

APR ¢ 1978

1l.ee 1330
MAY

23,40 091S
JuL

08,40 1700

DATE

acT
05.,,
19,40

nOV
10440
104,4

DEC

DATF

JUL
0Tees
0844,

Jut

STREAM=
FLOW,
INSTAN-
TANEOUS
(CFS)

1930
198

3080

DATE

04024430

STREAMS TRIBUTARY TO LAKE SUPERIOR

NEMAQOJE RIVER NEAR SOUTH SUPERIOR, WI-=CONTINUED

WATFR=-QUALITY DATAs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

1977

1578

08,,.

SPE~ SEDI~- SED.
CIFIC MENT SUSP,
STREAM=  CON= SEDI~ DIS= SIEVE
FLOWS oUCT= MENTs  CHARGEs DIAM,
INSTAN=  ANCE TEMPER~  SUS=- SUS= % FINER
TIME  TANEOUS (MICRO=  ATURE PENDED  PENDED THAN
(CFS) MHOS) (DEG C) (MG/L)  (T/DAY) 4062 MM
0r2s 31 - 9.0 - - -
1515 528 135 7.0 44 63 92
1000 AS4 210 440 - - -
1200 954 210 6.5 365 940 96
1615 215 230 .0 21 12 S0
1445 102 240 .0 - - --
1200 52 260 o0 6 .84 100
1030 43 290 .0 6 .70 100
0900 1600 125 5 421 1820 97
1330 1930 90 240 - - -
1425 734 150 440 -- - -
1100 308 180 10.5 43 36 98
0915 198 220 15.5 - - -
1140 176 165 18,5 11 Se2 100
1450 1500 130 20.5 761 3080 88
1700 3050 150 18,5 s11 s2l0 96
0940 1430 165 16.5 521 2290 94
1145 114 230 20.5 21 843 100
Ino0 4110 135 15.0 - - -
1300 195 230 13,0 62 33 87
PARTICLE-STIZE DISTRIBUTION OF SUSPENDED SEDIMENT
SEDI- SEDNe SED. SEO.
MENT SUSP, SUSP, suse,
STREAM=  SEDI~- D15~ FALL FaLL FALL
FLOW MENTs»  CHARGE, DIAM,. DIAM. DIAM,
INSTAN=  SUS- SUS= % FINER % FINER % FINER
TIMF  TANFOUS  PENDED  PENDED THAN THAN THAN
(CFS) (MG/L)  (T/DAY) 4002 MM 004 MM 008 MM
1450 1500 761 3080 30 39 S1
1700 3050 511 4210 50 65 76
SED. SED. SED. SEN. SED. SED.
SUSP, SUSP, SUSP, SUSP. SUSP, SUSP,
FaLL FaLL SIEVE SIEVE SIEVE SIEVE
DIaM, DIAM. DIam, DIAM, DIAM, DIAM,
% FINER % FINER % FINER % FINER % FINER % FINER
THAN THAN THAN THAN THAN THAN
<016 MM L031 MM 4062 MM  ,125 MM  ,250 MM  .500 MM
» 1978 T
“es 67 83 :1) 92 95 100
86 92 96 97 98 100
PARTICLE=SIZE DISTRIBUTION OF SURFACE BED MATERIAL
BED 8ED BED BED BED B8ED 8ED
MaAT, MAT. MAT. MAT, MAT. MaTe MAT,
SIEVF SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
DIAM, DIAM, DIAM. DIAM. DIaM, DIaM. DIAM,
% FINER % FINER % FINER % FINER % FINER & FINER % FINER
THAN THaAN THAN THAN THAN THAN THAN
062 MM 125 MM 250 MM ,500 MM  1.00 MM 2,00 MM 4,00 MM
- 1 8 90 99 99 100
- - 3 61 83 LF 96
1 6 27 75 88 94 98

8ED

MAT.
SIEVE
DIAM,
% FINER

THAN
B8.00 MM

8ED

MAT,
SIEVE
DIAM.
% FINER

THAN
16.0 NN

100
100



MEAN

CONCEN=
TRATION

DAY (MG/L
1 a7
2 77
Kl 64
4 «6
s 38
6 28
7 23
8 S22
Q 4ls
10 196
11 413
12 433
13 321
14 kL))
15 250
16 468
17 198
18 ap
19 61
20 65
21 131
22 74
23 48
24 32
25 25
26 23
27 23
28 19
29 1g
a0 18
3 21
TOTAL ———
MEAN

CONCEN=-
TRATION

DAY (MG/L
1 222
2 131
3 379
L3 482
5 547
& 1010
7 ™m
8 687
L] 122
lo 970
11 593
12 402
13 334
14 264
15 221
l6 223
17 145
18 118
19 116
20 115
21 %3
22 135
23 93
24 160
25 107
26 92
27 89
28 84
29 81
30 13
31 -
TOTAL -

TOTAL LOAD FOR

STREAMS TRIBUTARY TO LAKE SUPERIOR

04024430 NEMADJI RIVER NEAR SOUTH SUPERIOR, WI-=CONTINUED

SUSPENDED=SEDIMENTs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

MEAN MEAN
CONCEN~ CONCEN=
LOADS TRATION LOADS TRATION LOADS
) (T/0AY) (MG/L)  (T/DAY) (MG/L)  (T/DAY)
0CTORER NOVEMBER DECEMBER
146 68 71 3s 33
103 59 62 30 25
12 32 29 26 20
4“4 31 24 23 16
32 27 20 21 14
21 23 15 21 12
16 18 12 21 12
2650 19 12 17 96
2690 35 24 14 7.6
724 294 728 la 7.6
2770 173 417 14 7.6
3200 71 113 la Te6
1440 S8 70 ls Te6
1280 46 49 la 746
673 40 40 14 T.6
1010 47 47 la 7.9
357 56 66 an 20
13a 36 38 44y 443
87 31 27 923 923
83 128 278 204 204
148 303 1180 ar 87
76 S8 169 38 38
4s 29 78 15 15
27 20 43 9 8.9
19 20 33 7 7.3
17 20 29 7 6.5
lé 20 27 6 5.9
13 20 25 1o 5.4
12 20 23 lo 4.9
1n 20 21 10 4.6
13 - -—- lo 4.0
17928 —— 3770 —— 1980,2
MEAN MEAN
CONCEN~ CONCEN=
L0aDS TRATION  LOAOS  TRATION  LOAODS
) (T/0aY) (MG/L)  (T/0AY) (MG/L)  (T/DaY)
APRIL MAY JUNE
1020 60 S8 13¢ 421
s3o 52 46 232 695
1430 45 37 236 499
1950 46 36 103 161
2360 48 34 81 99
1810 43 29 60 S8
1790 38 24 71 02
4130 64 49 96 130
3200 373 1090 79 97
6060 217 756 67 59
3ls0 170 338 49 36
1620 116 181 3s a2
1300 85 108 28 15
805 64 69 37 19
572 52 46 69 53
458 46 35 76 69
286 43 32 l4a 141
at2 42 30 66 56
222 36 24 52 a9
226 39 24 4 28
161 a7 a2 31 17
198 33 18 15 Te2
127 29 15 73 65
211 29 13 lag 157
182 29 13 100 65
135 ar 16 182 2715
120 55 25 288 471
lo7 129 119 128 118
99 407 la480 87 5S4
a0 4a7 2070 6] 30
—— Sé 178 ——- -
46781 -~ 7018 - 4018,.2
YEAR? 13455],.43 TONS.

MEAN
CONCEN=
TRATION

(MG/L

—
VRARRNN BRFFT OO~ NNNSNN NN~N~NN VDOV O

MEAN
CUNCEN=-
TRATION

(MG/L

174
426
ae7
188
136

129
603
1050
345
210

149

L0ADS
) (T/0AY)

JANUARY

3.5
2.9
24
242
1.9

149
1.8
1e8
le7
1.7

1.6
146
1.5
1.5
15

leé
1e2

1.1
141

1.0

1.0
97
«78
76

73
o 70
»68
66
+65
»65

43,96

LOADS
) (T/DAY)

JuLy

e
1570
1860

612

304

227
3910
9430
1610

605

295
207
1750
535
212

MEAN
CUNCEN=
TRATION

(MG/L

F

LU OO AOeON TRV N oy e

MEAN
CONCEN=
TRATION

(MG/L

MEAN
CONCEN=
LOADS TRATION LOADS
) (TsDaY) (MG/L)  (T/0AY)
EBRUARY MARCH
«66 s 62
.68 S 62
68 5 62
70 5 o6l
70 s 61
70 S +61
o 70 S 61
.84 S .61
+84 3 59
«68 S 59
+68 L) «59
68 s oht
+68 S 58
*66 S 58
66 6 .70
.66 6 71
.65 8 99
65 13 1.8
65 15 243
«65 15 206
LX) 15 3e0
63 36 12
63 187 101
63 298 402
+63 168 227
63 lo7 116
63 311 403
062 797 2150
o=a 361 1460
- 273 1180
-— 450 2190
18.83 === 826]).52
MEAN
CONCEN=
LOADS TRATION LOADS
) (T/DAY) (MG/L)  (T/DAY)
AUGUST SEPTEMBER
9.0 74 58
11 47 31
13 39 éz2
12 33 16
Teb 28 13
S.8 24 9.8
5.3 25 9.3
Se6 23 843
602 20 7.1
S.8 21 7e3
4.9 18 6.3
4.3 30 11
405 58 29
4.3 201 243
6.2 210 e
8.9 18 70
Te3 45 31
Sed 44 26
S0 124 32
5.1 62 53
Se5 52 36
Te9 40 22
11000 30 14
5130 22 Qe
1050 19 7.2
S4é 20 6.9
33l 20 6.8
Jle 18 6.0
234 24 Te?
180 17 5e2
151 o=e —a=
19084.4 ~e- 1106.3

59
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STREAMS TRIBUTARY TO LAKE SUPERIOR
04025500 BO01S BRULE RIVER AT BRULEs WI
LOCATION,==LAT 46732916%, LONG 91°354431y IN NW 1/4 SW 1/4 SEC.23,

UNIT 04010301s ON RIGHT RONKs 1.4 MI (2.3 KM) SOUTHWEST OF BRULE POST OFFICEs
NERAGAMON CREEKs AND 1,7 M1 (2.7 KM} UPSTREAM FROM LITTLF BOIS RRULE RIVER.

Te47 Nos» R.10 Was DOUGLAS COUNTY, HYDROLOGIC
leé4 MI (243 KM} DOWNSTREAM FROM
DRAINAGE AREA,.=-120 MI2 (311 KkM2},

WATER=-DISCHARGE RECORDS

PERTO0 OF RECORC.=-=0CTPBER 1942 TO CURRENT YEAR.
WSP 1307,

PRIOR TO JANUARY 1943 MONTHLY DISCHARGE ONLYs PUBLISHED IN

REVISEN RECORNS,--WRD WIS, 1671t DRATINAGE AREA. WSP 13371 1943(M}s 19449 1945-50(M),
GAGE,==WATER-STACE RECORDFR. NATUM OF GAGF IS 948,49 FT (289,100 M)y NATIONAL GEODETIC VERTICAL DATUM OF 1929,
PRIOR TO OCTCRER 1964+ NONRFCORDING GAGE AT SAME SITE AND NATUMs SUPPLEMENTED BY WATER=STAGE RECORDER PARY

OF 1959=62,

RFMARKS ,==RECORDS GOOD EXCEPT THOSE FOR WINTER PERIODSe WHICH ARE FAIR.

AVFRAGF DISCHARGF.-=3€ YEARS, 170 FT3/S (4,814 M3/S), 16,24 IN/YR (489 MM/YR),

EXTREMFS FOR PFRICN OF RECORN,==MAXTMUM DISCHARGFe 19520 FT3/S (43,0 M3/5) JUNE Se 1944+ GAGE WEIGHT» 5,2 FT
(1,58 M), FROM GRAPH BASED ON GABE READINGS ANN FROM RATING CURVE EXTENDED ASOVE 750 FT3/S (21.2 M3/S))
MINTMUM OBSERVEDe 67 FT3/5 (1,90 M3/S) MAR, 13, 1943,

FXTRFMFS FOR CURRENT YFAR,-<PFAK NISCHARGES ABOVF RASE OF 300 FT3/S (8.50 M3/S) AND MAXIMUM (#)1:

DATE TIVE DISCHARGE GAGE HEIGHT DATE TIME DISCHARGE GAGE HEIGHT

(FT3/5)  (M3/5) (FT) (L] (FT3/S)  (M3/5) (FT) M)
acT, 11 2100 476 13.5 3.12 0.951 MAY 30 1500 ‘338 9457 2.57 0,783
APR, 7 N&DD €52 18.5 3.63 1.106 AUG. 23 1000 766 21,7 *3,90 1.189

::N;MgME?AILV DISCHARGFs 110 FT3/S (3,12 M3/S) FER, 4=12) MAXIMUM GAGE HEIGHTs 4437 FT (1,332 M)} JAN. 9 (BACKWATER
o ce),

RATING TARLF (GAGE WFIGHTs IN FEFTs AND DISCHARGEs IN CUBIC FEET PER SECOND).
(STAGF-DISCHARGE RFLATION AFFECTED 8Y ICE NOV, 20 TO MAR, 19.)

ToTAL 8
MEaAN

LI Y]

MIN

CFSM 2
PA Y 2

CAL YR 1977

283
241
230
222
216

209
209
280
296
287

406
426
374
350
323

300
285
272
2sg
249

238
230
224
21a
214

208
206
200
196
162
200

01s
259
426
192
.16
48

TOTAL
WTR YR 1978 TOTAL

1.7
15

98
12%

2.0
3.0
4,0

214
443
812

DISCHARGEs TN CURIC FEET PER SECONDs WATER YEAR OCTOBER 1977 10 SEPTEMBER 1978

NOV

208
206
200
194
190

186
185
184
187
162

189
182
177
174
174

183
18+
186
180
200

220
230
200
180
190

180
160
180
170
170

5673
189
230
170
1,58
176

62948
67561

NEC

170
160
160
160
150

150
150
140
140
140

140
140
140
150
150

150
1€0
160
160
160

160
160
160
160
160

160
150
150
150
150
140

4730
153
170
140

1.28

1447

MEAN 172
MEAN 185

JAN

140
140
140
140
140

150
150
160
160
150

150
140
140
140
140

140
140
140
140
140

130
130
130
130
130

130
130
130
120
120
120

4280
138
160
120

1.1%

1,33

MAX 426
MAX 606

FEB

120
120
120
110
110

110
110
110
110
11n

110
110
120
i2o
120

120
120
120
120
120

120

3270
117
120
110
.98

1.01

M
M

MEAN VALUES

MAR APR
130 213
130 212
130 219
130 234
130 246
130 432
130 580
130 481
130 440
130 456
130 425
120 401
120 384
120 355
120 338
130 318
130 301
130 290
130 283
134 274
136 261
137 2s1
137 262
136 236
136 230
137 224
143 218
154 214
159 206
169 200
154 ——
4202 9124
136 304
194 580
120 200
1.13 2,53
1.30 2.83
IN 116 CFSM 1,43
IN 110 CFSM 1.54

MAY JUN
192 256
188 268
182 247
178 230
174 214
170 200
166 210
188 220
222 206
212 194
204 182
154 172
184 167
174 180
170 188
169 188
163 182
161 172
158 163
158 156
154 151
1S3 146
150 145
144 148
184 145
182 146
186 142
262 137
240 134
310 135
310 —
5862 5461
189 182
310 296
144 134
1.58 1452
1.82 1.69
IN 19,51
IN 20,94

JuL

170
186

151

154
153
150
158
150
144

5384
174
234
144
1445
1467

AUG

la2
148
142
137
134

131
130
128
125
12%

124
124
122
122
146

154
148
136
130
126

126
142
606
516
430

393
357
33
291

267
6373
606
122

1.72
1.98

SEP

230
214
202
194
184

178
170
167
161
156

156
188
184
202
192

180

165
. 184
186

176

158
151
150

146
144
142
1642
146

5187

230
142
1.46
1.61



STREAMS TRIBUTARY T0 LAKE SUPERIOR
04025600 QOIS BRULE RIVER AT BRULE. Wl-~CONTINUED
WATER=-QUALITY RECORDS
PERIOD OF RECORD.~=WATER YEARS 1954 TO CURRENT YEAR.

WATER=-QUALITY DATAy WATER YEAR OCYOBER 1977 YO SEPTEMBER 1978

SPE~ SEDI=

CIFIC MENT

STREAM=  CON=- SEDI~ DIS=
FLOWe ouCT= MENT»  CHARGE»

INSTAN=  ANCE TEMPER=  SUS~ SUS=
TIME  TANEOUS (MICRO=  ATURE PENOED  PENOED
DATE (CFS) MHOS) (DEG C) (MG/L)  (T/DAY)

0oCT » 1977
0815 230 - o0 7 4¢3
1540 208 - 10,0 4 2.2
0800 280 - 8.5 8 6.0
0950 285 - 8,0 6 446
078s 214 - 9.5 9 Sed
0750 194 - 9.0 [} 3.1
1400 187 125 6.0 1 «50
0950 174 - 3,0 4 19
1600 230 - 1,0 15 9.3
0800 170 - 1.0 4 1.8
101s 150 - 5 3 1.2
0808 140 - 5 - -
1100 160 - 1.5 81 35

1120 150 - 5 2 8]
1500 160 - o5 19 842
1505 1640 - 1.0 9 Je4
08)5 130 - 1.0 14 4e9
1000 133 - «0 10 3.6
0805 120 - 5 8 246
0820 110 - - 6 1.8
1000 111 120 .0 - -
0950 122 130 2.5 6 2.0
1200 155 12% 15,5 - -

0952 151 115 15.0 - -



STREAMS TRIBUTARY TO LAKE SUPERIOR
04026080 MIDOLE CREEK NEAR IRON RIVERs WI

LCCATION, ==L AT 46°39712", LONG 91721008%s IN NE 1/4 NW 1/4 SE 1/4 SEC.10s V.48 Nes Re8 Wey BAYFIELD COUNTYs
HYOROLOGIC UNIT 040103019 AT HEAD OF SPRINGs 6.6 MI (10.6 KM) NORTHEAST OF IRON RIVER.

DRAINAGE AREA.=-NOT DETERMINED,

PERIOD OF RECORDs==JULY TO DECEMRER 1977 (DISCONTINUED) .

wATER QUALITY DAYAs OCTOBER TO DECEMRER 1877

SPE~ OXYGEN»
CIFIC D1S~- HARO~
STRE AM= CON~ SOLVED HARD~ NESS, CALCIUM
FLOW, DUCT~ OXYGENs (PER~ NESS NONCAR~ 015~
INSTAN=  ANCE PH TEMPER= DIS~- CENT (MG/L  RONATE SDLVED
TIME TANEQUS (MTCRG- ATURE SOLVED SATUR~- AS (MG/L (MG/L
DATE {CFS) MHOS) (UNITS) (DEG C) (MG/L) ATION) CACD3) CAC03) AS CA)
0CY » 1977
Déﬁ--. 1010 4.4 110 7.8 Te0 8.8 76 51 5 14
C
1944, 181¢ 4,5 110 7.8 6.5 B.8 75 45 3 12
MAGNE~ SDOIUM POTAS~ CARBON
STUMs  SNDILMy AD= SIUMe BJICAR=~ ALKA~ DIOXIDE SULFATE
DIS~ NisS- SQRP~ DIS~ BONATE CAR=~ LINITY D1S~ DI1s~
SOLVED SOLVED TION SOLVED (MG/L BONATE (MG/L SOLVED SOLVED
(MG/L {MG/L SQDIUM RATIO (MG/L AS (MG/L AS (MG/L (MG/L
DaVE AS NG) AS NA) PERCENT AS K) HCO3) AS co3d) CACO3) AS C02) AS Su4)
oCY ¢ 1977
1940, 4.0 1.2 5 o1 8 57 0 “7 1.4 3.4
OEC
1944, 3.6 1.7 7 ol 8 si ()] 42 1.3 3.3
SOLINSs SOLIDS» NITRO= NITRO=- NITRO~
CHLO- FLUO=- SILICAs RESIDUE SUM OF SOLIDSs SOLIDS» GEN» GEN» GEN»y
RIPEs RICEs DIS- AT 180 CONSTI~ DIS~ DIS~ NITRATE NITRATE NITRITE
nis- DIS~ SOLVFD DEG. € TUENTSs SOLVED SOLVED D1S- D1S~- D1S~
SOLVED SOLVED (MG/L DIS~ DIS~ (TONS {TONS SOLVED SOLVED SOLVED
(ME/L (MG/L AS SOLVED SOLVED PER PER {MG/L (MG/L (NG/L
DATE as CuL) AS F) s5i02) (MG/L) {(MG/L) AC=FT) DaY) AS N) AS NO3) AS N)
DCT » 1977
19¢0. o1 .0 12 Y4 64 07 .62 06 27 +00
CEC
19¢0, 3 o0 13 66 60 «09 81 .08 35 00
NTTRO- NITRO~- NITRO= NITRO=- NITRO- NITRO=-
GENs GFNo GFNy GEN+ GENy GENy AM= PHOS~ CARBON o
NITRITF NO2+ND3 AMMONIA ORGANIC AMMONIA MONIA ¢+ PHORUSs ORGANIC
D1S~- D1S- DIS~ DIS~ DIS~ DRGANIC DIs= 0IS-
SaLVER SOLVED SALVED SALVED SOLVED 01S. SOLVED SOLVED PHENOLS
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (NG/L
DATE AS NO2) AS N) AS N) 4S N) AS NHg) AS N) AS P) AS ©) UG/L)
OcT » 1577
15e0, «00 .06 .01 «01 <01 .02 #01 3.6 1]
DEC
19.4, .00 +08 .00 06 00 06 $02 le0 0
CHRO~
MIUMe
STREAM= ARSENIC BORONs CADMIUM HEXA= COBALT,
FLOW. DIS~- DiS- D1S~ VALENT» DIS-
INSTAN~ SOLVED SOLVED SOLVED DIS. SOLVED
TIME TaNeQus (UG/L (UG/L UesL (UG/L UG/t
DATE (CFS) AS AS) AS 8) AS CD) AS CR) AS CO0)
CCT » 1517
19440 1010 o4 0 40 1 0 [}
DEC
19400 1515 4.5 1 0 1 1 [}

MANGA=- SELE~
COPPERY IRONs LEADy NESE» NIUMy SILVER, ZINCy
DIS~- nis- DIS~ DiS~ 01s~ 01S= OIS~
SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED
(UG/L (UG/L (UG/L (UG/L (UG/L (Ue/L UG/L
CATE AS CcU) AS FE) AS PB) AS MN) AS SE) AS AG) AS ZN)

aCT » 1977



STREAMS TRIBUTARY TO LAKE SUPERIOR
04026080 MIDDLE CREEK NEAR IRON RIVERs WI~~CONTINUED

WATER QUALITY DATAs OCTOBER TO DECEMBER 197%

SPE~ OXYGENS SED. SEDI~
CIFIC 015- SUSP. MENT
STREAN= CON=- SOLVED SIEVE SEDI~- DIS-
FLOW, DUCT=- OXYGENSs (PER= DIAM, MENT» CHARGE ¢
INSTAN= ANCE PH TEMPER~ 01S= CENT % FINER sUsS=- SUS=
TINME TANECUS (MICRO= ATURE SOLVED "SATUR=- THAN PENDEOQ PENUED
OATE (CFS) MHOS) (UNTTS) (DEG C) (MG/L) ATION)  ,062 MM (MG/L)  (T/DAY)
0CY » 1977
1940, 1010 4.4 110 7.8 7.0 8.8 76 64 10 .12
20ees 1340 LY 105 - 8.0 P - - - -
EL YT 1400 3,8 130 - 7.0 bl - - 5 « 05
NOV
3040, 084S 4.4 108 7.8 T.0 9,0 78 - - -
DEC

19404 1515 4,5 110 7.8 6.5 8.8 75 - 12 .15



STREAMS TRIBUTARY TO LAKE SUPERIOR
04026082 MIDDLE CREEK AT HATCHERY NEAR IRON RIVERs wl

LOCATION,=~LAT 4€°39106'"s 1LONG 91°21¢40%y IN SE 1/4 NW 1/4 SW 1/4 SEC,109 T.48 Nes Re8 Wys BAYFIELD COUNTY»
HYDROLOGIC UNIT 04010301y AT FISH HATCHERY SITE, 6.4 M1 (10,3 KM) NORTHEAST OF IRON RIVER,

DRAINAGE AREA,=-=NOT DETERMINED.
PERIOD OF RECORDa==JULY TC DECEMBER 1977 (DISCONTINUED) .

WATER QUALITY DATAs OCTUBER TO DECEMBER 1977

SPE- OXYGEN» SEDI~-
CIFIC D15~ MENT
STREAM=  CON= SOLVED  SEDI- DIS=
FLOW. pucT=- OXYGENy (PER=- MENTs  CHARGEy
INSTAN=  ANCE PH TEMPER= DIS~- CENT SUSe SUS=
TIME  TANFOUS (MICRO- ATURE SOLVED  SATUR= PENDED  PENDED
DATE (CFS) MHOS) (UNITS) (DEG C) (MG/L)  ATION} (MG/L)  (T/DAY)
ocT » 1977
204, 1085 7.1 125 -- 8,0 - - - -
2840, 1150 6,5 140 .- 6,0 - - 4 .07
NOV
30a4. 0850 7.2 115 7.7 6,0 10.2 86 -- -
DEC
200, 091% 7.6 115 - Se0 ~ - 7 214

04026084 MIDDLE CREFK AT TOWN ROAD NEAR IRON RIVERy WI

LCCATION.==LAT 4€°39¢02"y LORG $1°21154"s IN Nw 1/4 SWw 1/4 SW 1/4 SEC,10r Te48 Nes Ho8 Wes BAYFIELD COUNTY.
HYDROLOGIC UNIT 04010301y AT TOWN ROAD 6.3 (10,1 KM} NORTHEAST OF JRON RIVER.

ORAINAGE ARFA,==ACT DETERMINFN,

PFRIOD OF RECORN.==JULY TQ DECEMBER 1977 (DISCONTINUED) .

WATER QUALITY DATAs DCTCBER TO DECEMBER 1977

SPE= OXYGENS SEDI-
CIF1C Drs= MENT
STREAM= CON=- SOLVED SEDI- 0IS=
FLOW, nuCT=- OXYGEN,y (PER= MENT, CHARGE y
INSTAN= ANCE PR TEMPER=- DIS- CENT Sus- SUS=
TIME TANEQUS  (MICRO~- ATURE SOLVED SATUR= PENDED PENDED
DATE (CFS} MHOS) (UNITS) (DEG C) (MG/L) ATION) (MG/L)  (T/DAY)
acT » 1577
20,4, 1205 Bl.6 115 .- 8.5 - - - -~
Ngs--. 0935 6.2 140 Ted 5.5 1046 a8 2 «03
29,4, 1550 6.8 120 7.7 5.0 11.2 92 Lad -
DEC

20444 1000 7.3 125 - 4,0 - - 11 22



LOCATIONs==LAT 46°38123"y LONG 91°21013% IN NW 1/4 NW 1/4 SE 1/4 SEC,15s T+46 Nes Re8 Wer BAYFIELD COUNTY,

STREAMS TRIBUTARY T0 LAKE SUPERIOR

04026087 SCHACTE CREEK SPRING NEAR IRON RIVERs Wl

HYDROLOGIC UNIT 04010301s AT SPRING S.8 MI (9.3 KM) NORTHEAST OF IRON RIVER.

ORAINAGE AREA,=-=NOT DETERMINED.

PERIOD OF RECORDs==JULY TO DECEMBER 1977 (DISCONTINUED).

WATER QUALITY DATA» OCTOBER TO DECEMBER 1977

SPE~ OXYGEN»
CIFIC D1S~ HARO=
STREAM=  CON= SOLVED  HARD= NESSsy  CALCIUM
FLOWe puCT=~ OXYGENy (PER= NESS NONCAR=  DIS=
INSTAN=  ANCE PH TEMPER= DIS~ CENT (MG/L. BONATE SOLVED
TIVNE  TANEOUS (MICRO- ATURE SOLVED  SATUR= AS (MG/L (MG/L
DATE (CFS) MHOS) (UNITS) (DEG ©) (MG/L) ATION) CACO3) CACO3) AS CA)
oCT » 1977
ée... 1145 5.7 150 7.8 8.0 9.1 80 72 8 19
DEC
19.., 1230 6,0 155 7.8 6.5 8,9 75 67 0 18
MAGNE =~ SODIUM  POTAS- CARBON
SIUMe  SODIUMS AQ= SIUMs  RICAR= ALKA=  DJOXIDE SULFATE
D1S~ DIS« SORP=~ DIS=  BONATE CAR~ LINITY DIS~ pIS~
SOLVED SOLVED TION SOLVED  (MG/L  BONATE (MG/L SOLVED  SOLVED
(Me/L (MG/L SODTUM RATIO {MG/L AS {MG/L AS (MG/L (MG/L
DATE AS MG) AS NA) PERCENT AS K) HCO3) AS €03) CACO03) aAS C02) aS SO04)
OCT » 1977
Sees 6,0 1.5 4 ol 1.0 78 0 64 240 3.3
DEC
1960, S.4 2.0 6 ol .9 88 0 12 2.2 2.8
SOLINSs SOLIDS» NITRO=  NITRO=  NITRO-
ChLO= FLUQ= SILICAs RESIDUE SUM OF SOL10Ss SOLIDS» GEN» GENy GENs
RINEs RIDEs DIS- AT 180  CONSTI~ DI1S= D1S=  NITRATE NITRATE NITRITE
IS~ DIS~ SOLVEN DEG. C TUENTSs  SOLVED  SOLVED DIS~ DIS- DIS~
SOLVED  SOLVED  (MG/L n1s- D1S~- (TONS (TONS SOLVED  SOLVED  SOLVEO
(ME/L (ME/L AS SOLVED  SOLVED PER PER (MG/L (MG/L (MG/L
DATE AS CL)  AS F) . Sl02) (MG/L) (MG/L)  AC=FT) DaAY) AS N)  AS NO3)  AS N)
0oCT » 1977
194, «3 ol 14 86 84 .12 1032 »03 «13 «00
DEC
1944, .2 .l 14 86 /7 .12 1.39 «05 W22 «00
NITRO=  NITRO=  NITRO=  NITRO=  NITRO=  NITRO=
GENy GENy GENe GENe GENy GEN»AM= PHOS= CARBONy
NITRITE NO2+NO3 AMMONIA ORGANIC AMMONIA MONIA + PHORUSs OKGANIC
nNISe 015~ nis= DIS~ DIS= DRGANIC  DIS~ D1S~
SOLVER  SOLVED SOLVED  SOLVED  SOLVED  DIS. SOLVED SULVED  PHENOLS
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L
DATE  AS NO2)  AS N) AS N) AS N)  AS NH4)  AS N) AS P) AS C) (UG/L)
ocT » 1977
19.04 «00 N3 .03 .04 .04 .07 .02 5.0 0
DEC
190, «00 <05 .00 .07 .00 «07 $02 4.6 [}
CHRO=
MIUMs
STREAM= ARSENIC  BORONe CADMIUM  HEXA=  CUBALT,
FLOWe DIS- DIS~ DIS=  VALENTy  DIS=
INSTAN=  SOLVED  SOLVED  SOLVED DIS.  SOLVED
TIME  TANEOUS  (UG/L (UG/L (UG/L (UG/L (UG/L
DATE (CFS) AS AS)  AS B) AS CD} AS CR)  AS CO)
0CT » 1977
1944 1148 Se7 0 70 0 0 0
DEC
1900 1230 6.0 1 2 1 o 0
MANGA=  SELE=
COPPERs  IRONy LEAD» NESE NIUMs  SILVERs  ZINC»
DIS= nis- D1S- DIS~ DIS= DIS= D1S-
SOLVED SOLVED SOLVED SOLVED SOLVED  SOLVED  SOLVED
(UG/L (ue/L (UG/L (UG/L (UG/L (UG/L (UG/L
DATE AS CU) AS FE) AS PB)  AS MN)  AS SE)  AS AG)  AS 2ZN)
0CcT » 1877
19¢ue 10 9 0 0 [ [
CEC
19640 0 70 20 [} 0 0 0
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TIME
DaTE
oCT » 1977
1940, 1148
2Tes, 1200
NOV
294, 1225
DEC
19.44 1230

STREAMS TRIBUTARY TO LAKE SUPERIOR

04026087 SCHACTE CREEK SPRING NEAR IRON RIVERs WI==CONTINUED

STREAM-
FLOW,

INSTAN=

TANECUS
(CFS)

WATER QUALITY DATAs OCTOBER TO DECEMBER 1577

SPE-
CIFIC
CON-
DUCT=
ANCE
(MICRO=~
MHOS)

150
155
135
155

PH
(UNETS)
7.8
7.9
7.7

7.8

TEMPER=
ATURE
(DEG C)

DXYGEN»
DIS~

SOLVED

(MG/L)

9.1
7.8
9.2

8.9

OXYGEN»
23 -0g
SOLVED
(PER=
CENT
SATUR=~
ATION)

80
68
79
75

SED.
SUSP.
SIEVE
DIAM,
% FINER
THAN
2062 MM

67

SEDI~
MENT,
SUS~
PENDED
(MG/L)

SEDI~
MENT
DIS~-
CHARGE s
SUS~
PENDED
(T/DAY)

<02
02

« 02



STREAMS TRIBUTARY TO LAKE SUPERIOR
04026090 SCHACTE CREEK NEAR JRON RIVERs WI

LOCATIONe==LAT 46°38936"s LONG 91°21937%¢ IN NE 1/4 SWw 1/4 NW 1/4 SEC,15s T.48 Ne» Re8 Wes BAYFIELD COUNTY,
HYDROLOGIC UNIT 04010301s ABOUT 0,25 MI (0,40 KM) EAST OF TOWN ROAD S5¢9 MI (9.5 KM) NORTHEAST OF IRUN RIVEK.

DRAINAGE AREA,~=~NOT OETERMINED,
FERIOD OF RECORD.==~JULY TO DECEMBER 1977 (DISCONTINUED).

WATER QUALITY OATAs OCTOBER TO OECEMRER 1977

SPE~- OXYGENSs
CIFIC 015~ HARD~
STREAM~- CONe SOLVED HARD= NESSe CALCIUM
FLOW, DUCT= OXYGEN» (PER= NESS NONCAR= 01S=
INSTAN= ANCE PH TEMPER= DIS= CENT (MG/L BONATE SOLVED
TIME  TANECUS (MICRO=- 8 TURE SOLVED  SATUR= AS (MG/L (MG/L
DATE {CFS) MHOS) (UNITS) (DEG C) (MG/L) ATION) CACO) CACO3) AS CA)
OCT » 1977
19.., 0845 5.0 140 Te? 8.5 10,2 86 T 6 19
DEC
19.0, 1430 S.7 150 T.7 5.5 10.8 90 64 3 17
MAGMNE= SONIUM POTAS=- CARBON AN
SIUMy  SODIUMY AD= SIUMs RICAR- ALKA= DIOXIDE SULFATE
01S= DlS= SORP= N1S=  BONATE CAR= LINITY DIS~ nis-
SOLVED SOLVED TION SOLVED (MG/L BONATE (MG/L SOLVED SOLVED
(MG/L (MG/L  SODIUM RATIO (MG/L AS (MG/L AS (MG/L (MG/L
DaTE AS MG} AS MA)} PERCENT aS K) HCOD) AS €O3) CACO3) S C02) AS S04)
OCT » 1977
19¢04 5.8 1.6 L] el 1.0 80 0 ©6 2.6 249
DEC
19¢0, €,2 2.0 6 ol 1.0 T4 L] 61 24 3.0
SOLINSe SOLIDSs NITRO= NITRO=- NITHO=
CHLO~- FLUC= SILICAs RESIDUE SuM OF SOLIDSs SOLINSe GENy GENy GEN»y
RIPE« RIDEs D1S~- AT 180  CONSTI~- 01S~ DIS= NITRAIE NITRATE NITRITE
01s~ NIS~ SOLVED DEG, € TUENTS. SOLVED SOLVED DIS~ DIS~ LIs=
SOLVER SOLVED (MG/L b &1 DIS~ (TONS {TONS SOLVED SOLVED SOLVED
(MG/L (MG/L AS SOLVED SOLVED PER PER {MG/L (MG/L {(MG/L
DATE AS CL)  AS F) s102) (MG/L) (MG/LY  AC~FT) 0AY) AS N} AS NO3)  AS N)
oCcT » 1977
1940, o ol 14 78 84 o1l 1.90 02 09 «00
DEc
19¢0 5 o1 14 76 80 oo 1.99 04 .18 «00
NITRD~ NITRO= NITRO=- NITRO- NITRQ= NITRO-
GENy GENy GENy GEN+ GEN,y GENy AM= PHOS= CARBOw~y
NITRITE NO2+NO3 AMMONIA ORGANIC AMMONIA MONIA o PHORUS, ORGANIC
DIS= DIS~ DIS~ 018~ DIS=~ ORGANIC DIs= 0IS~
SOLVEN SOLVED SOLVED SOLVED SOLVED DIS. SOLVED SOLVED PHENOLS
(MG/L (MG/L (MG/L {MG/L {MG/L {MG/L {MG/L (MG/L
DATE AS NO2) AS N) AS N) AS N) AS NH&) AS N) AS P) AS O (UG/L)
ocT » 1977
19444 00 .02 «00 o0 00 «00 «02 5.1 [
DEC
19.., +00 .04 .00 v 04 «00 204 .02 2.8 0
CHRO=
MIUM,
STREAM= ARSENIC BORONs CADMIUM HEXA~ COBALT,
FLOWs DIS~ DIS~ DIS~ VALENT, DIS= ~

INSTAN= SOLVED SOLVED  SOLVEO 01S,. SOLVED
TIME TANEOUS 6L (U6sL uGrsL (wesL [ULT4%

DATE (CFS) AS AS) AS 8) AS €O) AS CR) AS Co)
oCY 4 1977

19,0 0845 9.0 2 30 0 0 0
DEC

19.44 1430 9.7 2 0 0 0 0

MANGa=  SELE=~
COPPERY TRON» LEADy NESE y NIUMy SILVERy ZINC»
DIS- DIS~ D1S~ nIS- DIS~ 0IS= DIS=~
SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED
{UGsL (UG/L (uesL (uesL (UG/L {uG/L (UG/L
DATE AS CU) AS FE) AS PB) AS MN) AS SE) AS AG) AS 2ZN)

ocT 4 1977



68 STREAMS TRIBUTARY TO LAKE SUPERIOR
04026090 SCHACTE CREEK NEAR IRON RIVERe WI==CONTINUEO

WATER QUALITY DATAy OCTOBER TO DECEMBER 1977

SPE= OXYGEN» SED. SEDI-
CIFIC DIS~ SUSP, MENT
STREAM=  CON= SOLVED  SIEVE SEDI~ DIS-
FLOWs DUCT~ OXYGENs (PER=~ DIAM,  MENT»  CHARGEs
INSTaN=  ANCE PH TEMPER= DIS~ CENT % FINER  SUS~ SUS=
TIME  TANECUS (MICRO- ATURE SOLVED  SATUR= THAN PENDED  PENDED
DATE (CFS) MHOS) (UNITS) {DEG ©) (MG/L) ATION) <062 MM tMG/L)  (T/DAY)
OCT » 1977
19.4, 0045 9.0 14n Te7 8.5 10.2 86 $3 2 05
2740, 1418 9.4 150 Te9 8.0 9.6 85 - 3 «08
NOV
2944, 143¢ 9.8 140 7.7 6,5 10,6 90 - - -
DEC

19+, 1430 9.7 150 7.7 5.5 10,8 90 - ] .16



,

STREAMS TRIBUTARY TO LAKE SUPERIOR
04026092 SCHACTE CREEK AT TOWN ROAD NEAR IRON RIVERs W]

LOCATIONe==LAT 46%38938"¢ LONG 91°21953"s IN Sw 1/4 NW 1/4 NW 1/4 SEC,159 Te48 Ney R,8 Wes BAYFIELD COUNTYs
MYOROLOGIC UNIT 04010301+ AT TOWN ROAD 5.9 (9.5 KM) NORTHEAST OF IRON RIVER.

DRATNAGE AREA.=~NOT DETERMINED.
PERIOD OF RECORD.~=JULY TO DECEMBER 1977 (DISCONTINUED).

WATER QUALITY DATA+ OCTOBER TO DECEMBER 1977

SPE= OXYGEN, SEDI=
CIFIC D1S- MENT
STREAM= CON= SOLVED SEDI~ 01S=-
FLOWs DUCT~- UXYGENs (PER= MENT, CHARGE »
INSTAN= ANCE PH TEMPER= DIS= CENT SUS= SUS=
TIME TANEOUS (MICRO=- ATURE SOLVED SATUR= PENDED PENDED
DATE (CFS) MHOS) (UNITS) (DEG C) (MG/L} ATION) (MG/L) (T/DAY)
OCT » 1977
19.00 1600 S.6 145 - 9.0 - .- - .-
DZT.‘. 1550 S.4 150 7.7 8.0 Tl 63 .- -
EC

20,44 1020 10 188 - S.0 .- - 1n «30
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STREAMS TRIBUTARY TO LAKE SUPERIOR
04026100 LONG LAKE NEAR IRON RIVERs Wl

LOCATION,~=LAT 46°34054%¢ LONG 91°20718" IN SW 1/4 SEC.2» Te47 Noev R.G Woo BAYFIELD COUNTYs HYDROLOGIC UNIT
04010301+ AT RESIDENCE OF ROBERT WICK, EAST SIDE OF LAKEs 3.6 MI (5,8 KM} NORTHEAST OF IRON RIVER.

DRAINAGE AREA,==1.28 M12 (3,32 KM2), AREA OF LONG LAKEs 184 ACRES (7455000 M2).
PERIOD OF RECORD.~=O0CTOBER 1964 TO CURRENT YEAR (FRAGMENTARY),

GAGE . ==NONRECORDING GABE. ALTITUDE OF GAGE IS 19086 FT (334 M)» FROM TOPOGRAPHIC MaP,
REMARKS s ==LAKE FAS NO SURFACE QUTLET, LAKE ICE COVERED FROM NOV, 26 TO APRe 14

EXTREMES FOR PERIOD OF RECORD.~-MAXIMUM GAGE HEIGHT OBSERVED» 4.60 FT (1,402 M) JUNE 15¢ 15740 MINIMUM OBSERVED»
1,39 FT (0,424 M) AUG. 28y 1968,

EXTREMES FOR CURRENT YFAR,~=MAXIMUM GAGE HEIGHT OBSERVED» 2487 FT (0.8748 M) OCTe 153 MINIMUM OBSERVEDs 2,20 FT
(06706 M) AUG. 120 15,

GAGE MEIGHTs IN FEET» WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES

DAY ocT NOV 0EC JAN FEB MAR APR may JUN JUuL AuG SEP
1 - ——— - - - - -== - 2436 2.38 -e=
2 - .- -——- -—— —— —— - ——- —— ——- 2448
3 - - —— - —— - ~— 2060 ——- —— ——
. ——— - 2.80 . —— .- - —- —— ——— ——e
[ 2.67 2.75 -— -——— - e - — -—— 2432 -
& ——— —— —— —— —— - ——
7 -——- —— - —— - ——— -
A 2.7 ——- - - 2454 - -
9 - - —— .= —— . 2.38

10 ——— 277 — ——- 2456 —— - -
1n ——— —— —— —— —— —— —— - —— - ne
12 -—— 2.74 -— -—— - —— [ -—— P 2,20 -ne
}3 - - - —— 2.59 —— 2,60 - - - 2442
4 - o= -—— e —— ——- aw- ——- -—— ,e- -
15 2.87 —— -—— - - 2.82 .= -—— 2450 .- -
16 - — -——- m- - [ -m- 2044
17 ven - PR, one 2.48 .- . -—-
1r - -—— - - - —— —— -
19 2079 2.79 - Rited 2420 -
20 -—— —— 2450 o= - -——
21 eae —— ——— —— -—— —— -——— 2e44 —ww —— -
22 2,83 - .== -—- - 2,80 o= —— 2454 == e
23 . —— — ——— e ——— 2046 ——— —— ——- 2438
24 e —- —— - - —— - 2.40 —— -——— on=
25 - ——- -—— - —— ——- - ——- .- cne -
26 -—— ~—- - 2456 -
27 - —— e ——— -
28 ——— - - ew ——
29 ——— —— FYS TN R,
3o ——- 2434 -e- .—- 2436




STREAMS TRIBUTARY TO LAKE SUPERIOR
04026347 PINE CREEK AT MOGUAHs Wi
LOCATION,==LAT 46°233¢28"y LONG 91°06718"s IN NW 1/4 NE 1/4 SECa15s Te47 Nes Re6 Wes BAYFIELO COUNTYs HYDROLOGIC
UNIT 04010301+ ON RIGHT BANK AT BRIDGE ON TOWN ROADs 1,4 MI (2.3 KM) SQUTHWESI OF MOQUAHs AND 145 MI (2.4
KM) UPSTREAM FROM LITTLE PINE CREEK,
DRAINAGE AREA.==5.90 MI2 (15,3 KM2),
WATER-OISCHARGE RECORDS
PERIOO OF RECORD+=~0CTOBER 1675 TO SEPTEMBER 1978 (DISCONTINUED).
GAGE o+ ~~WATER~STAGE RECOROER. ALTITUQE OF GAGE IS B10 FT (247 M)s» FROM TOPOGRAPHIC MaP.
REMARKS ,=-RECORDS GOOp EXCEPT THOSE FOR WINTER PERIOOs WHICH ARE FAIR,
EXTREMES FOR PERIOD OF RECORN.--MAXTMUM DISCHARGE s

(2,670 M)§ MAXIMUM GAGE HEIGHTs 9,38 FT (2,859 M} AUG, 23+
3.4 FT3/S (0,096 M3/S) PART OR ALL OF EACH OAY MAY 26-29»

109 FT3/S (3409 M3/S) AUGe 23+ 1978+ GAGE HEIGHT» 8476 FT
1978 (LOG JAM RELEASE UPSTREAM)§ MINIMUM DISCHAKGESs
1976+ ANp OCT. 3» 1976,

EXTREMES DUTSIDE OF PERIDC OF RECORD,--A FLOOD IN JUNE 1946 EXCEEDED FLOODS AT THIS LOCATION SINCE THENs ACCOKDING
TO A LOCAL RESIDENT,

EXTREMES FOR CURRENT YEAR,-=MAXIMUM DISCHARGEs 109 FT3/S (3,09 M3/S) AUG. 23+ GAGE MEIGHTs 8476 FT (2.670 M)}
MAXIMUM GAGE FEIGHTs 9,38 FT (2,8S9 M) AUG. 23 (LOG JAM RELEASE UPSTREAM}3 MINIMUM OISCHARGEs 3.5 FT3/S (0,099
M3/S) AUGe 1o GAGE HEIGHTs 7,99 FT (2.435 M),

AND DISCHARGEs IN CURIC FEEI PER SECOND).
11e OEC. 17 TO FEBe 164}

RATING TABLES (GAGE HMEIGHTe IN FEETH
(STAGE-DISCHARGE RELATION AFFECTED BY ICE DEC.

0CcT. 1 TO NOV, 19 NOV, 20 70 SEPi. 30

Ae02 4ol 843 21 794 3.5 8.18 9.4
a.10 6,2 844 34 8,00 42 8.3 21
A.18 94 8.5 51 Belo 6.2 8.4 34
DISCHARGFs IN CURIC FFET PER SECONDy WATER YEAR OCTOBER 1977 TO SEPTEMRER 1978
MEAN VALUES
DAY ocT NOV neEc JAN FER MAR APR MAY JUN Juk AUG SEP
1 3.9 4.5 4.8 4¢3 4ol 4.5 8.8 4.8 5.8 4.6 3.5 4al
? 3.9 4,5 4.8 4¢3 4.2 4.5 6.0 4.8 4e6 5.4 3.6 4.l
3 3.9 4.5 48 442 42 45 5.6 4.8 4.5 4.6 3,6 4ol
4 4e3 4,7 4e7 4e2 4e2 4.5 11 4B 4.5 443 3.6 4ol
5 443 4.7 4.7 442 4a2 4.5 7.0 4.8 4.5 4.4 3.7 3.9
6 443 4,7 4.7 4ol 4e3 4.5 31 448 4.5 4.1 3.7 3.9
7 7.3 5.6 47 4al 4e3 4.5 6.6 5.0 Se4 4.8 3.7 3.9
e 32 S.p 47 40l 4.3 4.5 5.2 6.1 4.8 4.5 3.7 3.9
9 Te? 5.8 4.7 40l 4¢3 4.6 15 8.2 4.5 4.3 3.8 3.9
10 17 5.6 448 40l 4o 4,7 8.8 Se7 4.3 4,1 3.7 3.8
11 46 S.€ 4.8 4.l bob 4.8 5.8 S5e4 4e3 401 3.7 440
12 7.7 5.2 4.8 4ol beb 4.8 6.0 Seé 443 8.8 3.8 Te7
13 Se4 5,2 4.8 4el 4.5 4.8 545 5,2 4.3 4.9 3.9 40l
14 5.2 5.2 448 401 405 5.0 449 5.2 446 4,2 3.9 S.8
15 4.7 5.2 4.7 4al 445 S0 47 5.2 4.5 4.1 8a1 3.7
16 4o 5.6 4.7 4ol 4.5 5.0 4.5 5.2 4.5 4ot Seé 3.5
17 4a7 5.6 4.8 4al 405 5.0 445 5S¢4 45 4ol 4ot 3.5
18 407 5,2 5.0 4al 4.5 5.0 4.6 5.4 4.5 5.2 403 3,5
19 4eR 5.2 5.0 4.1 4.5 S.0 4.7 5.4 4.5 4,2 4.3 1%
20 47 21 4.9 4ol 4.5 5.0 4.8 Se4 4.5 4e1 443 3.9
21 4.7 6.8 4.7 440 4.5 540 4.8 5.0 4.3 3.9 43 3.7
27 4.7 5.7 446 440 445 5.5 4e8 5.0 4e2 3.8 12 3.6
23 4o 5.4 4.5 4.0 4e5 5.8 4.8 4.3 4.2 3.8 43 3.6
24 4.6 S.a 4.5 4.0 4.5 5.3 4.8 4.3 4.2 3.8 47 3.6
25 43 5.2 4.5 4.0 4e5 543 48 9.9 4.2 3.7 4e2 3.6
26 4e5 Se? 4.5 4el 4.5 5.9 4.8 5.0 4.2 3.7 402 3.6
27 4.5 5,0 445 4el 445 16 4e8 13 442 3.7 4e8 3.6
28 406 5.0 44 4.1 4.5 18 4.8 14 4.2 3.6 4.6 3.6
29 4e5 5.0 bot 4ol .- 11 4.8 13 4.2 3.6 4.3 3.6
30 4.5 4,8 4.4 4ol .- 16 4.8 5.8 4.3 3,6 3.9 3.8
3 4.5 -—- 4.3 401 .- 15 .- 4,8 .- 3.6 3.8 -
TOTAL 231.3 172,9 145,0 127.3 123.3 203.5 203,0 19141 134,1 133,7 176.5 130.7
MEaM “T.46 5.76 4,68 4411 4040 6456 6.77 6e16 4es7 4431 5.69 4436
MAX 46 21 S.0 4.3 445 18 31 14 5.8 8,8 43 15
MIN 3.9 4.5 4.3 4.0 4ol 4.5 445 4¢3 4e2 3.6 3.5 3.5
CFSM 1.26 .98 »79 .70 «75 l.11 1,15 1.04 .76 .73 96 oTh
IN, 1.46 1.09 W91 .80 .78 1.28 1.28 1.20 «85 .84 l.11 .82
CAL YR 1977 TOTAL 1840,5 MEAN 5,04 MAX 46 MIN 3.6 CFSM ,8S IN 11,60
wWTR Yk 1978 TOTAL 1972.4 MEAN 5,40 MAX 46 MIN 3.5 CFSM ,92 IN 12.43



STREAMS TRIBUTARY TO LAKE SUPERIOR
04026347 PINE CREEK AT MOQUAHs wI~~CONTINUED
WATER=QUALITY RECORDS

PFRIOD OF RECORD.=~NOVEMBER 1975 TO SEPTEMBER 1978 (DISCONVINUED).
PERIOD OF DAILY RECORD,~-

SUSPENDEO=SEDIMENT OISCHARGE: NOVE-BER 1978 TO SERTEMBER 1978 (DISCONTINUED).
REMARKS ¢=~SEDIMENT RECORCS ARE FATIR. MEAN SUSPENDED=SEUIMENT CONCENTRATIONS FOR MORE THAN 20 PERCENT UF THE
YEAR ARE ESTTMATED.

E€XTREMES FOR PERIOD OF DATLY RECORD,==
SUSPENDED-SEDIMENT CONCENTRATIONSS
SEVERAL DAYS, MAXIMUM ORSERVEDs 29730 MG/L MAY 274 15783
SUSPENDED~SEDIMENT DISCHARGE: MAXIMUM DAILY» 43 TONS (44 TONNES) MaRe
(0.01 TONNF) CN SEVERAL DAYS,

MAXTIMUM DAILY MEANs 402 MG/L MAR, 12+ 19773 MINIMUM DAILY MEANs 1 MG/L ON
MINIMUM OBSERVEDs 1 MG/L ON SEVERAL DAYS.
12 1977 MINIMUM DAILYs 0,01 TOW

EXTREMES FOR CURRENT YFAR,~=
SUSPENDED-SEDIMENT CONCENTRATIONS:
DAYSe MAXTMUM DBSERVEDs 29730 MG/L MAY 273 MINIMUM OBSERVEDs
SUSPENDED~SENTMENT DISCHRARGES MAXIMUM DAILYs 40 TONS (36 TDNNES) APRe 63
ON SEVERAL DAYS,

MAXIMUM DAILY MEANs 293 MG/L APR, 63 MINIMUM DALY MEANs 1 MG/L. ON SEVERAL
1 MG/L ON SEVERAL DAYS.
MINIMUM DAILYs 0.01 TON (0.01 TUNNE)

WATER-QUALITY DATAs WATER YEAR DCTDBER 1977 7O SEPTEMHER 1978

SPE- SEpI~ SED.
CIFIC MENT Suse,
STREAM= CON= SEDI~ 01s~ SIEVE
FLCws DUCT= MENTs  CHARGES D1AM,
INSTAN=  ANCE TEMPER-  SUS= SusS~ % FINER
TIMF TANEQUS (MICKO= ATURE PENDED  PENDED THAN
DATE (CFS) MHOS) (DEG C) (MG/L)  (T/DAY) +062 MM
CCT o 1977
03¢0 1530 4,3 130 11.5 - el -
NOV
02,.4 1245 4,6 130 8.5 htd - htd
CEC
074u0 1030 4,7 160 2.0 - - -
JAN ¢ 1578
03,44 1500 4.2 140 -0 - - -
EL T 1345 4,0 125 4.0 - - -~
FER
064, laoo 4.3 1258 1.0 il - il
28444 1015 4,5 140 2.5 . - -
AR
LTS 1330 4.3 140 6.0 - - -
28440 1550 31 125 3.0 - - -
29,40 1245 L) 130 5.5 - ~e -
APR
03,4, 1330 5.2 210 6.5 - - -
19.44 1145 4,8 150 7.5 - - -
MAY
23,40 1425 4,5 125 14,5 -~ - -
JUN
2leas 1645 4,3 130 12.5 6 .07 100
2240 1330 4.1 l40 12.0 -~ - -~
Jut
06.,. 1630 441 130 12,5 - - bl
AUG
02400 1300 3.5 130 11.8 - - -
2344, 0825 18 a0 16,0 203 43 85
23400 1035 102 an 16.0 174 48 84
2340 1315 36 80 16.0 208 20 78
304ee 0815 4.2 lag 3.0 - - -
SEP
1240 0745 22 160 10,5 - - -
PARTICLE~-SIZE DISTRIBUTIDN DF SURFACE BED MATERIAL
BED BED BED 8ED BED BED 8ED BED BED BEL
MaT, MAT, MAT, MAT, MAT, MAT, MAT . MAT, MAT. MAT.
STREAN~ SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
FlLOws piav, DIaM, DIAM, NIAM, DIAM. DIAM. DIAM. DIaM. DIAM. D1aM,
INSTAN= & FINER % FINER % FINER % FINER % FINER % FINER % FINER % FINER & FINER % FINER
TIME  TANEOLS THAN THAN THAN THAN THAN THAN THAN THAN THAN THAN
(CFS) «06Z MM (125 MM 250 MM 500 MM 1,00 MM 2,00 MM 4,00 MM R,00 MM 16,0 MM 32,0 MM
1578
23eee 1425 445 2 3 12 33 45 53 64 18 95 100



MEAN
CONCEN=
TRATION L0ADS
DAY (MG/L) (Tl
OCTCBER
1 7 «09
2 8 o0
3 10 .12
4 1o .12
s 12 ol
L] 36 45
7 33 2.1
L 92 11
9 8 26
10 53 8,0
1 122 20
12 25 «73
12 la «23
14 11 .ol
1s A .12
le s «07
17 3 04
1R 2 07
19 1 «01
20 1 .01
21 1 o0}
22 1 e0)
23 1 01
24 1 01
25 1 01
26 1 «01
27 2 02
28 3 « 08
29 4 +05
30 3 204
n 2 02
TOTAL - 44400
MEAN
CONCEN=
TRATION LoADS
DAY (MG/L) " (T/DAY)
APRIL
1 22 .60
2 10 e 16
3 9 ol4
4 53 2.2
5 2? oh)
6 29¢ 40
7 3a 71
R 15 21
9 11 Se7
1o 3s «88
11 14 .27
12 lo .17
13 1 17
14 13 el7
15 12 .16
16 11 .lé
17 10 .12
18 9 ol1
19 s 07
20 3 04
21 4 o058
22 4 «05
23 4 o 08
24 5 06
25 S .06
26 S »06
27 5 06
2R 4 «06
29 4 «05
30 4 05
31 - ———
TovaL ——— $2.94

TOTAL LOAD FOR YEAR:

STREAMS TRIRUTARY TO LAKE SUPERIOR

PINE CREEK AT MOQUAHs WI==CONTINUED

04026347
SUSPENDED=SEDIMENT,
MEBN MEAN
CONCEN= CONCEN=
TRATTION LOADS TRATION LOADS
(MG/L)  (T/DAY) (MG/L)  (T/DAY)
NOVEMRER DECEMBER
3 04 3 04
4 «05 3 «04
4 .08 3 204
6 .08 2 «03
11 ol4 2 #03
8 Wdo 2 03
8 .12 2 #03
6 «09 2 .03
] «09 2 #03
4 <06 2 «03
4 - 06 2 «03
2 03 2 03
2 .03 2 «03
2 «03 2 «03
2 .03 2 03
4 07 2 «03
4 ,07 4 .06
4 « 06 6 08
4 06 6 «08
65 3.7 7 »09
15 .28 [} - 08
4 .06 6 +07
4 06 & «07
4 .06 6 .07
4 06 6 07
3 .04 6 07
3 .04 € 07
3 04 7 «08
3 04 7 «08
3 04 7 «08
- - a NG
—— 5.68 - 1.65
MEAN MEAN
CONCEN= CONCEN=
TRATION LOADS TRATION LOADS
(MG/L)  (T/DAY) (MG/L)  (T/DAY)
May JUNE
4 «05 14 22
4 .05 9 el2
5 06 8 « 09
5 06 6 08
S .06 5 06
5 W07 5 «06
6 +08 10 $17
8 «15 9 12
50 les 8 -10
13 »20 7 +08
12 W17 6 .07
11 .16 S 06
10 <14 4 «05
9 .12 3 04
8 o1l 3 «03
7 <10 2 «02
7 .11 2 «02
8 .12 1 «02
9 .13 1 01
10 «l4 1 02
11 «15 5 .05
12 »16 S «05
13 .16 4 004
11 .13 3 «03
174 11 2 .02
14 <19 2 «02
176 27 2 .03
a7 8,3 4 «05
115 5.2 7 .07
19 «33 9 o10
10 - 13 - -
il 56,23 — 1.90
275.44 TONS,
N

MEAN
CONCEN=
TRATION

(MG/L)

LOADS
(T/DAY)

JANUARY

—
®CWwsH

®® COE®O

———
-]

-

Ll N GTmocom OO O

MEAN
CONCEN=
TRATION

IMG/L)

—

O~N~NDOD® wNNPSPw o

#07
« 05
06
07
«09

ol1
«09
«09
«09
«10

«09
«09
«11
oll
.12

ol2
o 11
.11
09
09

«09
09
«06
05
«05

=06
07
«07
07
#07
07

2+61

L0ADS
(T/DAY)

JuLY

19
«39
«18
el0
.08

.06
.18
el2
«09
«07

«06

33
02
.02

02
<02
«25
*09
« 05

03
04
«05
07
« 09

08
«08
«07
«07
07
.06

10.73

MEAN
CONCEN=
TRATION

(MG/L

F
8
14
10

-]
6

-
FEONGD O

NN NNWUWLW WWwwws

MEAN
CONCEN=
TRATION

(MG/L

s+ GO

s
Nnoon
CNDOW ~NWWw

WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

LOADS
)} (T/DAY)

EBRUARY

«09
16
o1l
09
.07

«0S
«05
«05
«05
«07

o10
o164

«05
«05

«05
04
04
08
<04

04

LOADS
}  (T/0DAY)

AUGUST

«06
«05
«05
«05
«05

«05
«05
«05
08
<04

ol9
o1l

3]
e13
« 08
«05
204
04

49,02

MEAN
CONCEN=
TRATION

(MG/L)

RNWWW WWWNN N =

NWWWS & WA -

MEAN
CONCEN=
TRATION

(MG/L)

LOADS
(T/DAY)

MARCH

«03
«01
.01
.02
02

«02
.02
«03
04
«04

«04
«04
«04
«03
.02

«01

LOADS
(T/0AY)

SEPTEMBER

'
@O *e>es - e

-
nwo E )

—
—
TN WW WWwwser NG

1
1
’

04
«04
04
«04
04

04
«04
04
04
«04

«06
201
.10
«80
sl

»10
07
«05

.07

204
v 06
«03
«03
«03

«03
«03

.02
«02

-

18.18
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STREAMS TRIBUTARY TO LAKE SUPERIOR
04026348 PINE CREEK TRIBUTARY AY MOQUAHs W[

LOCATION,==LAT 46°34927"% LONG 91°03¢39%, IN SW 1/4 SE 1/4 SECsls Te47 Nes Re6 Wey BAYFIELD COUNTYs HYDROLOGIC
UNIT 04010301y AT BRIDGE ON COUNTY TRUNK HIGHWAY Ge lel MI (1,8 KM} EAST OF MUGUAHs AND ABOUT 1.7 MI (2.7
KM) UPSTHEAM FROM PINE CRFFK.,

NRAINAGE AHEA.=-0457 MT2 (1.48 KM2),

WATER-QISCHARGE RECORDS

PERIOD OF RECORD,~-MARCH 1976 TO SEPTEMBER 1675 (DISCONTINUED) o

GAGE +=~NONRECORD ING GAGE ANO CREST=STAGE GAGE. ALTITUDE OF GAGE IS 860 FT (262 M) FROM TOPDGRAPHIC MAP,

REMARKS . =~RECORNS FAIRe EXCEPT THOSF RELOW 2.0 FT3/S (0,057 M3/S} WHICH ARE POOR.

EXTREMFS FOR PERICD QF RECORO,~~MAXIMUM DISCHARGE, 66 FT3/S (1,87 M3/S) AUG. 23+ 1978y GAGE HEIGHT» 10.17 FY
(3,100 M)3 NO FLOW ON MANY DAYS,

EXTREMES FOR CURRENT YFAR,-=MaXIMUM DISCHARGEs 66 FT3/S (1,87 M3/S) AUG, 23+ GAGE HEIGHTs 10417 FT (3,100 M) §
NO FLOw ON MANY DAYSe

RATING TABLF (GAGE HEIGHTs IN FEETe AND DISCHARGEs IN CUBIC FEE! PER SECOND}.
(STAGF-CISCHARGE RELATION AFFECTED BY ICE NOV. 20=25, MARes 22 TO APR, 4.}

3.61 Ge0 3.75 06
3.66 #02 4.0 l.4
3270 «03 4e5 hok
3.73 04 Sel T8
6.0 25

DISCHARGE, [N CURIC FEET PER SECONDs WATER YEAR OCTOBER 1977 10 SEPTEMBER 1978
MEAN VALUES

oay oct NOV nFC JAN FER MAR APR May JUN JuL AUG SEP
1 «00 .00 .00 .00 .00 .00 «60 «00 240 «00 «00 200
2 <00 « 00 .00 .00 <00 «00 «60 «00 1.9 «00 «00 «00
3 «00 .00 .00 .00 «00 «00 «60 «00 lel «00 200 «00
& +00 .00 .00 «00 « 00 «00 +80 «00 .39 «00 «00 +00
S 200 .28 .00 .00 .00 «00 «50 «00 .22 .00 00 «00
6 .00 .00 .00 .00 «00 .00 7.1 «00 .08 «00 »00 200
? »90 «00 .00 £ 00 «00 «00 1.0 .10 40 .10 +00 «00
a 8.8 .00 <00 .00 «00 «00 +60 .20 .20 .10 <00 «00
] 240 .00 .00 <00 «00 «00 2.3 »20 .10 «00 «00 «00
10 5.1 .00 .00 .00 <00 .00 1.0 .10 .10 «00 200 «00
11 10 «00 +00 .00 «00 .00 «50 «00 <00 «00 «00 «00
12 2.5 Y .00 .00 +00 200 040 «00 «00 .40 «00 1.0
13 2.0 . 0N <00 .00 .00 «00 «35 «00 «00 «00 «00 20
14 1.0 .00 «00 «00 «00 «00 «30 «00 000 «00 «00 10
4] N1 «00 .00 .00 «00 .00 »35 «00 «00 «00 «00 «05
16 .20 «00 +00 «00 «00 <00 «20 <00 «00 <00 «00 000
17 «09 «0n <00 <00 <00 «00 .19 «00 «00 «00 +00 «00
1R +05 «00 .00 .00 .00 «00 .18 +00 «00 .20 «00 «00
19 «02 . 0N «00 .00 «00 «00 017 «00 «00 «00 «00 200
2n .00 2.0 .00 +00 «00 «00 «15 «00 «00 «00 «00 20
21 «00 «30 <00 «00 «00 «00 o14 «00 «00 200 «00 «00
22 <00 el «00 <00 «00 «00 e13 +00 «00 «00 3.7 «00
?3 .00 .07 «00 +00 «00 .00 .12 «00 +00 «00 17 «00
24 .0n 04 « 00 <00 «00 «00 o1l «00 «00 «00 1.9 «00
25 .00 .2 .00 .00 «00 «00 o 10 «00 +00 «00 95 «00
26 .00 00 .00 «00 «50 «00 «00 «00 «00 84 «00
27 00 .00 +00 .00 1.l «00 246 .00 «00 o84 «00
2R 00 «0n +00 .00 4e0 «00 2.0 «00 200 .78 «00
29 «00 «00 «00 .00 243 «00 4.1 «00 «00 39 «00
30 .16 onh £ 00 .00 1.5 «00 246 «00 200 «00 200
N .00 —- «00 .00 1.0 - 1.9 ——- «00 .00 —-
TOTAL 33.3? 2.81 «00 .00 «0n 10440 18,49 13.80 6449 «80 26,40 3.55
MEAN 1.07 «094 000 <000 «000 34 62 «45 22 «026 «85 o2
Max 10 2.0 .00 .00 «00 4.0 Ted 4ol 2,0 40 17 2.0
MIN .00 «00 .00 .00 «00 +00 «00 «00 «00 «00 «00 «00
CFsM 1.88 o17 « 000 »000 «000 «60 1,09 .79 +39 «05 1049 .21
IN, 2417 .18 $ 00 <00 «00 *68 1.20 «90 2 05 1.72 .23
CAL YR 1977 TOTAL 119,44  MEAN .33  MAX 10 MIN .00 CFSM <58 IN 7,78
wTR YR 1978 TOTAL 116,06 MEAN .32 MaX 17T MIN ,00 CFSM 456 [N 7.56
NOTE +==NO GAGF HEIGHT RECORD NOV. 21 TO MAR. 2S.



STREAMS TRIBUTARY To LAKE SUPERIOR

04026348 PINE CREEK TRIBUTARY AT MOQUAHs wWl~=-CONTINVED

WATER=-QUALITY RECOROS

PERIOO OF RECORD.=-NOVEMBER 1975 TD SEPTEMBER 1978 (DISCONTINUED).

PERIOD OF DAILY RECORD,==
SUSPENDED=-SEDIMENT DISCHARGE!

REMARKS o=~ NO FLOW ON MANY DAYS,

MARCH 1976 TO SEPTEMBER 1978 (DISCONTINUEO).

SEDIMENT RECORDS ARE POOR.

THAN 20 PERCENT OF THE PERIOD OF FLOW ARE ESTIMATED.

EXTREMES FOR PERIOD OF DAILY RECORD.==

SUSPENDED=SEDIMENT CONCENTRATIONS:
MANY DAYS. MAXIMUM OBSFRVEDs

SUSPENDED~SEDIMENT DISCHARGE!

TONNE) ON MANY DAYS,

EXTREMES FOR CURRENT YEAR,~=

SUSPENDED=SEOIMENT CONCENTRATIONS:

270 MG/L APR, 29
MAXIMUM DAILYs S,4 TONS (4.9 TONNES) AUG, 239 19785 MINIMUM DAILYs © TON (O

MEAN SUSPENDEO~SEDIMENT CONCENTHATIONS FOR MORE

MAXIMUM DAILY MEANs 270 MG/L APR.

2y 19763 MINIMUM OAILY MEANs
19763 MINIMUM OBSERVEDs 0 MG/L ON MANY DAYS,

DAYSs MAXIMUM OBSERVEDs 52 MG/L AUG, 233 MINIMUM OBSERVEDs O MG/L ON MANY DAYS,
SUSPENOED~-SEDIMENT DTSCHARGE:

ON MANY DAYS,

DATE

MaR
28444

MAXIMUM DAILYs S,4 TONS (4.9 TONNES) AUG,

WATER=QUALITY DATAs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

TIMF

1978
1500
1400

1400
1230

0R0S
1130

STREAM=
FLOWs
INST AN~
TANEOUS
(CFS)

11
2.7

54
17

RL]
12

SPE~

TEMPER=
ATURE
(DEG C)

o0
1.0

oS
7.0

18.0
18.0

SEDI~
MENT .
SUS=~
PENDED
(MG/L)

SEDI=
MENT
DIs=
CHARGE »
SUS~
PENDED
(T/DAY)

3.7
1e3

SED.
SusP,
SIEVE
Olam,
% FINER
THAN
«062 MM

-

-

loo
100

0 MG/L ON

MAXIMUM DAILY MEANs 76 MG/L AUG, 233 MINIMUM DAILY MEANs 0 MG/L ON MANY
233 MINIMUM DAILYs 0 TON (0 TONNE)
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STREAMS TRIBUTARY T0 LAKE SUPERIOR
04026348 PINE CREEK TRIBUTARY AT MOQUAHs WI=<CONTINUFD

SUSPENDED=SEDIMENTs WATER YEAR OCTOBER 1977 TO0 SEPTEMHER 1978

ME AN MF AN ME AN MEAN MEAN MEAN
CONCEN= CONCEN= CONCEN=- CONCEN= CUNCEN=- CONCEN=

TRATION LOADS TRATJON LOADS TRATION LOADS TRATION L0aDS TRATION L0ADS TRAT1UN LoADS

oay (MG/L)  (T/Dav) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY)
OCTORER NOVEMRFR DECEMRER JANUARY FEBRUARY MARCH

1 0 - 400 0 .00 ] .00 0 .00 0 «00 0 «00
2 0 «00 @ «00 o «00 [ «00 0 «00 L] «00
3 0 .00 0 .00 0 «00 0 «00 0 «00 0 «00
4 0 .00 0 .00 0 «00 0 +00 0 «00 0 «00
s o «00 21 .02 0 <00 0 «00 0 «00 0 «00
& 0 00 ¢ «00 [} 00 o «00 L] « 00 0 « 00
7 4 «09 0 +00 o «00 0 «00 0 «00 0 00
a 40 1.2 0 .00 0 «00 )] «00 0 « 00 0 « 00
9 13 .10 [} .00 [ «00 0 «00 0 000 | [} «00
10 23 +59 0 <00 o «00 0 «00 0 200 0 « 00
1 45 1.5 o 00 (] «00 [ «00 0 «00 0 2«00
12 11 .07 0 <00 [ «00 0 «00 0 «00 0 »00
13 10 «08 0 +00 0 «00 0 «00 0 200 0 «00
16 10 «n3 0 00 0 .00 0 «00 0 «00 0 .00
15 8 .09 0 .00 o «00 0 «00 0 - 00 [} «00
16 [} «00 0 .00 4 «00 0 .00 0 +00 0 «00
17 8 «00 0 .00 o «00 0 «00 0 «00 0 .00
18 6 00 [ 00 [} «00 0 00 [ «00 [ « 00
19 & «00 0 «00 [} «00 0 # 00 o + 00 0 00
20 ] «00 2s o6 0 «00 0 .00 0 «00 [ « 00
21 n .00 10 .01 0 «00 0 «00 0 «00 0 «00
22 0 « 00 10 «00 0 «00 [] 00 [ <00 ] «00
23 0 «00 10 <00 0 W00 0 «00 1] 00 0 «00
24 0 «00 6 <00 0 «00 0 «00 0 .00 0 «00
25 0 00 4 «00 0 «00 ¢ «00 ¢ «00 0 .00
26 0 .00 [} <00 0 000 0 «00 [ «00 5 «01
27 0 «00 0 .00 0 .00 0 <00 0 «00 5 02
29 n 00 0 «00 0 «00 [ «00 0 «00 18 *38
29 n 00 0 +00 0 00 [ «00 - m—— 11 .07
30 K 00 0 <00 0 «00 0 «00 - - 7 o003
N 0 00 ~—— - o .00 0 «00 - -— 5 +01
TOTAL -—- 3.7? - 0.17 -——— 0.00 = 0400 -—— 0.00 —— 0452

ME AN MEAN MEAN MEAN MEAN MEAN
CONCEN= CONCEN= CONCEN= CONCEN= CUNCEN= CONCEN=

TRATION  LOADS  TRATION 10apS  TRATION LOADS  TRATION  LUADS TRATION  LOADS  TRATIUN  LOADS
nay (MG/L)  (T/DaY) (MG/L)  (T/DAY) (MG/L)  (T/DaY) (MG/L)  (T/DAY) (MG/L)  (T/0AY) (MG/L)  (T/DAY)

APRIL MAY JUNE JULY AUGUST SEPTEMBER

1 1 .00 0 .00 10 .05 0 «00 0 .00 0 «00
? 1 .00 0 .00 1n .06 0 +00 0 «00 0 «00
3 3 00 [ 00 11 «03 0 <00 0 «00 0 «00
4 4 o0} ] .00 10 .01 0 «00 0 «00 [ 00
a 3 .00 0 .00 10 «01 0 .00 0 «00 0 .00
6 32 1.0 0 .00 8 .00 0 .00 0 .00 0 «00
7 5 o0 1 «00 n 003 12 «00 0 «00 0 .00
e 3 <00 10 .01 18 .01 5 «00 0 «00 0 <00
a 9 L08R 10 .01 15 «00 [ <00 0 «00 ] «00
10 6 o0 1 .00 10 .00 0 «00 0 «00 0 «00
1 4 o0l 0 «00 0 00 1] «00 0 «00 L] «00
12 4 o0l ] +00 o «00 10 .02 0 «00 3 o0l
13 5 «00 0 «00 0 «00 [} «00 0 «00 s «00
14 S +00 0 «00 0 «00 0 «00 0 200 16 »00
15 L] 000 0 «00 0 «00 0 +00 [ 00 8 «00
16 4 .00 0 .00 0 «00 0 «00 0 «00 0 200
17 7 .00 0 .00 0 «00 0 «00 0 «00 0 200
18 7 «00 0 .00 [ «00 30 «02 [ «00 0 «00
19 4 +00 0 «00 0 «00 0 «00 0 «00 30 .16
2n [ .00 0 .00 0 .00 0 «00 0 «00 10 «01
21 s «00 0 «00 0 «00 0 «00 [} «00 0 «00
2? 7 «00 0 «00 [} «00 [} «00 16 2.1 0 «00
23 4 «00 0 .00 0 .00 0 «00 76 5.6 [ «00
24 € +00 0 «00 0 «00 [ «00 15 .08 0 °00
25 4 «00 0 <00 0 «00 0 «00 12 «03 0 «00
26 L] 200 o «00 0 «00 0 «00 12 «03 0 «00
27 0 00 12 .78 0 «00 0 «00 14 «03 0 +00
28 0 .00 9 « 06 0 «00 0 «00 [ «01 0 «00
29 0 $ 00 19 .54 0 «00 [ «00 22 «02 0 «00
30 0 «00 17 ol [ «00 ¢ « 00 [] 00 o «00
31 -— - 10 .08 - .- 0 «00 0 200 === ===
TOTAL - 1.13 -aa 1.87 .= 0.20 Rl 0e04 - Te70 m—= 0.18

TOTAL LOAD FOR YEARI 18.23 TONS.



STREAMS TRIBUTARY TO LAKE SUPERIOR
04026349 PINE CREEK NEAR MOQUAH, WI
LOCATION.~=46°32957% | ONG 91%03%47"y IN SW 1/4 SE 1/4 SEC.13s Tod7 Noy Re6 Wee BAYFIELD COUNTYs HYDHOLOGIC UNITY
04010302» ON RIGHT BANK AT BRIDGE ON TOWN ROADs 700 FT (213 M) UPSTREAM FROM NORTH FISH CHREEKe AND 1.3 M1
(209 KM) SOUTHEAST OF MOQUAH,
DRAINAGE AREA,==21,5 MIZ (55,7 KM2),
WATER-DISCHARGE RECORDS
PERIOD OF RECORD.=~NOVEMBER 1675 TO SEPTEMBER 1978 (DISCONTINUED),
GAGE +~~WATER=STAGE RECOROER., ALTITUDE OF BAGE IS 670 FT (204 M)y FRDM TOPOGRAPHIC MAP.
REMARKS ¢ =~RECORDS GOOD EXCEPY THOSE FOR WINTER PERIODSs WHICH ARE FAIR.

EXTREMES FOR PERIO0 OF RECORD.~~MAXIMUM DISCHARGEs 14430 FT3/S (4045 M3/S) AUG. €3+ 1978+ GAGE HEIGHT. 12,62 FT
(34847 M}3 MINIMUM DAILYe 18 FT3/S (0,5) M3/S) MAR. 17s 19769 JULY 10-11s 1978.

EXTREMES OQUTSIOE OF PERIOD OF RECORD,==FLOOD IN JUNE 1946 EXCEEOED A STAGE OF 20.0 FT (6,10 M)}y FROM INFORMATION
BY LOCAL RESTOENT.

EXTREMES FOR CURRENT YEAR,~~MAXIMUM DISCHARGEs 11430 FT3/S (40.5 M3/S) AUGe 23» GAGL HEIGHTs 12,62 FT (3.847
M)3 MINIMUM DAILYe 18 FT3/S (0.51 M3/S) JULY 10=11s BUT MAY HAVE BEEN LESS OUKING PERIOD OF ICE EFFECT,

REVISIONS ,~=THE MAXIMUM DISCHARGES FOR THE WATER YEARS 1976 ANO 1977 HAVE BEEN REVISED TO 387 FT3/S (11.0 M3/S)
MAR. 30y 1976+ AND 223 FT3/S (6,32 M3/S) SEPT. 24¢ 1977+ SUPERSEDING THE FIGURES PUBLISHED IN REPURTS FOR
1976 ANO 1977,

RATING VABLE (GAGE HEIGHTs IN FEET» ANO DISCHARGEs IN CUBIC FEET PER SECOND) .
(STAGE=D1SCHARGE RFLATION AFFECTED BY ICE NOV. 269 DEC. 4» 10~lis 17-23+ DEC.
25 To FER. B8y FEB, 17y FEB. 21 TO MAR, 12.)

4.9 18 5.5 68
S.0 22 6.0 151
5.2 35 7.0 340

8.0 25

DISCHARGE, IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES

DAY ocT Nov DEC JAN FER MAR APR MAY JUN JuL AUG SEP
1 21 21 20 20 20 20 45 20 33 20 19 21

H 21 20 20 20 20 20 27 20 27 24 19 21

3 21 20 20 20 20 20 27 20 22 20 19 21

. 21 20 20 20 20 20 57 21 21 19 19 21

s 21 20 20 20 20 20 35 21 21 20 19 21

6 21 20 19 20 20 20 166 20 21 19 19 21

7 29 21 19 20 20 20 40 20 26 23 19 21

L] 167 21 20 20 20 20 27 25 21 21 19 21

9 36 21 20 20 20 20 79 37 20 20 19 21
1o EL] 20 20 20 20 20 57 23 20 18 19 21
1 169 20 20 20 20 20 31 22 20 18 19 21
12 40 20 20 20 20 20 33 21 20 23 19 34
13 21 20 20 20 20 20 31 21 20 25 19 25
14 2s 2n 20 20 20 20 25 21 20 19 19 33
15 24 20 20 20 20 20 23 21 20 19 30 23
16 24 22 20 20 20 20 23 21 20 19 24 21
17 23 21 20 20 20 20 22 21 20 19 20 21
18 20 21 20 20 20 20 23 21 20 26 19 21
19 21 20 20 20 20 21 24 21 20 20 19 84
20 21 104 20 20 20 21 24 21 20 19 19 24
21 21 29 21 20 20 2} 22 21 20 19 19 21
22 2} 21 21 20 20 2s 22 21 19 19 26 21
23 21 21 21 20 20 2s 22 21 19 19 431 20
24 21 21 21 20 20 23 22 21 19 19 31 20
25 21 20 21 20 20 23 21 41 19 19 24 20
26 21 20 21 20 20 26 21 24 19 19 23 20
27 21 20 21 20 20 82 21 97 19 19 2s 20
2a 20 20 20 20 20 97 21 7 19 19 24 20
29 21 20 20 20 - 113 21 109 19 19 23 a0
30 21 20 20 20 -~ al 21 46 19 19 21 21
3 21 ——— 20 20 ~—— 69 -~ 26 - 19 21 -
TOTAL 1040 704 625 620 S60 930 1033 942 623 620 1065 120
ME AN 33.5 23.5 20,2 20,0 20,0 30.0 3444 30.4 20.8 20.0 3406 2440
Max 169 loa 21 20 20 97 166 109 33 26 431 84
MIN 20 20 19 20 20 20 21 20 19 18 19 20
CFSM 1.56 1.09 .94 .93 *93 1.40 1.60 1461 «97 «93 1,60 1.12
IN, 1.80 l.22 1,08 1,07 97 l1.6] 1.79 1463 1,08 l.07 1.84 1,25

CAL YR 1977 TOTAL 8905 MEAN 24,4 MAX 171 ° MIN 19 CFSM 1,14 IN 15441
WTR YR 1978 TOTAL 9482 MEAN 26,0 MAX 431 MIN 18 CFSM 1,21 IN 16441
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78 STREAMS TRIBUTARY TO LAKE SUPERIOR
04026349 PINE CREEK NEAR MOQUAHs WI~~CONTINUED
WATER=-QUALITY RECORDS
PERIOD OF RECORD,=~SEPTEMBER 1975 TO SEPTEMBER 1978 (DISCONTINUEQ).

PERIOD OF DAILY RECORD,~~
SUSPENDED~SEDIMENT DISCRARGE: NOVEMBER 1975 TO SEPTEMBER 1978 (DISCONTINUED).

INSTRUMENTATION,,~=SEDIMENT PUMPING SAMPLER SINCE NOVEMBER 1975.

REMARKS o ==SEDIMENT RE&ORDS ARE FAIR, MEAN SUSPENDED=SEDIMENT CONCENTRATIONS FOR MOKE THAN 20 PERCENT OF THE
YEAR ARE ESTIVMATED,

EXTREMES FDR PERIOD DF DAILY RECORD,==
SUSPENDED~SEDINENT CONCENTRATIONS: MAXIMUM DAILY MEANs 14610 MG/L AUGe 239 19783 MINIMUM OAILY MEANs 1 MG/L
JAN, 18-245 AOV, 34 19769 FEBe l4s 1977, MAXIMUM OBSERVEDs 114200 MG/L MAY 27¢ 19783 MINIMUM OBSERVED. 1
MG/L ON SEVERAL DAYS.
SUSPENDED~SEDIMENT DISCHARGE: MAXIMUM DAILYs 3,800 TONS (3450 TONNES) AUG. 23s 19783 MINIMUM DAlLYs 0,06
TON (0,05 TONMNE) JANe 19=234 1976,

EXTREMES FOR CURRENT YFAR,==-
SUSPENDED~SEDIMENT CONCENTRATIONS: MAXIMUM DAILY MEANs 14610 MG/L AUGe 235 MINIMUM DAILY MEANs 2 MG/L JUNE
20y 21, MAXIMUM OBSERVEDs 119200 MG/L MAY 273 MINIMUM OBSERVEDs 2 MG/L JUNE 20 21,
SUSPENDED~SEDIMENT DTSCHARGE: MAXTIMUM DAILYs 34800 TONS (34450 TONNES) AUG. 233 MINIMUM DAILYe 0.1l TON (0.10
TONNE) JUNE 20e 21,

REVISIONS (=~THE MAXIMUM DAILY SUSPENDEQO-SEDIMENT DISCHARGE FOR WATER YEAR 1976 HAS BEEN REVISED TO 223 TONS (202
TONNES) MAR. 309 15765 DAILY SUSPENDED-SEDIMENT DISCHARGES HAVE BEEN REVISED 10 73 TONS (66 TONNES) MAR. 28+
1976+ 223 TONS (202 TONNES) MAR., 30y 1976+ AND 16 TONS (15 TONNES) MAR, 31, 19761 MONTHLY SUSPENDED=~SEDIMENT
DISCHARGE FOR MAR.s 1976 HAS REEN REVISEO TO 708 TUNS (642 TONNES), THESE FIGURES SUPERSEDE THOSE PUBLISHED
IN THE REPORT FOR 1976,

WATER-QUALITY DATA, WATER YEAR OCTOBER 1977 7O SEPTEMBER 1978

SPE= OXYGENSs COLI~
CIFIC DIS~ FORMs
STREAM=  CON- SOLVED  FECALe
FLOW, oucT- TUR=~ TUR=  OXYGENY (PER= 0e?

INSTAN=  ANCE PH TEMPER= BID~ BID= DIS= CENT UM=MF

TIME TANEGUS  (MICRO- ATURE 1Ty Ity SOLVED SATUR=  (COLS./

DATE (CFS) MHOS) (UNITS) (DEG C) (JTU) INTU) (MG/L)  ATION) 100 ML)

oCT » 1977

180, 1530 22 140 1.7 8,0 4 bl 10.8 96 K92
NOV

09e0, 1218 el 145 8.0 9.5 3 - 11.8 108 67
DEC

06eea 1700 19 la0 Te6 1.0 L] -~ 134 99 a0

JAN » 1978

05eee 0530 19 140 8.1 240 [ - 12.7 96 110
FEB

07ee, 1425 19 120 Bed 2.5 2 .- 13.1 101 X3
MAR

léeas 1115 21 135 8.3 4.5 2 - 13.3 107 K46
APR

O0des, 1235 98 160 8.2 445 200 - 12.4 100 280
MAY

02404 123¢ 20 140 8.8 Se0 3 L 1242 111 <3
JUN

2lees 1500 15 125 8.6 13.0 - 2.0 10.9 108 K35
JUL

12eas 1447 23 114 7.9 11,0 -- 2.0 10.2 97 290
AUG

0dee, 1630 21 120 8.2 13,5 -- 3.0 1001 100 330
SEP

1244, 1230 46 168 7.9 11.0 - 80 10,2 97 -

K RESULTS BASED ON COLONY COUNT OUTSINE THE ACCEPTABLE RANGE (NON-IDEaL COLONY COUNT),



STREP~
Tocccecl
FECALS
KF AGAR
(COLS.
PER
DATE 100 ML)
0CT ¢ 1977
1Ree, 90
NOV
0940, 1500
nee
06ses 480
JAN s 1978
0500, 470
FER
[k ST 1800
MAR
léos, K4200
APR
[ L PP 3000
MAY
020, KZ0
JUn
2lees 240
JuL
1260, 1600
AUG -
Olee, 160
SEP
1260 532000
CAR-
BONATE
(MG/L
DaATE AS €cC3)
OCT ¢ 1977
1Rees 0
NOV
09,0 [}
DEr
[ LT
JAN ¢ 1978
NSee,
FER
[ PP o
MAR
l4ees 0
APR
0beae Q
MAY
02e0e 0
JUN
2lees -
JuL
12600 -
AUG
Oleee e
see
1200 -

K RESULTS RASER ON COLONY COUNT OUTSINE THE ACCEPTABLE RANGE (NON=IDgFaAL COLONY COUNT),

STREAMS TRIRUTARY TO LAKE SUPERIQR

04026349 PINE CRFEK NEAR MOQUAHs W]==CONTINUED

wATER=QUALTTY DATA, WATER YEAR OCTOBER 1977 VO SEPTEMBER 1978

HARC=
NESS
(MG/L
as
cACOD)
Je 65
, 04 62
ATl se
. t3 sa
o2 57
o1 sa
O ¢85
5 sa
RS-
N1
1«74 gg
73
slkae
LINITY
(ME/L
as
caced)
61
€8
57
53
49
55
66
56
52
53
54
66

HARD~
NESS e
NDNCAR-
BONATE
(MG/L
CACO3)

NN woN

CaRRON
DIOXINE

(NG/L.
aS Co02)
2.0

1.3

2.8

.8

o

5

.8

.2

CALCIUM
018~
SOLVED
(MG/L.
AS CA)

18
17
16
16
16
16
17
16
15
15
15
20

SULFATE
(3 $-34
SOLVED
(MG/L

AS S04)

3.6

9
2.8
3.0

6.0

MAGNE~
S1umy
DIS~

SOLVED

(MG/L

AS MG)

4,8

4,7

S.?7

SODIUMe

AS NaA)

2.2
2.0
2.1
1.8

FlLUO-
RIDEs
DIsS~
SOLVED
(MG/L
AS )
el
«0
o0
.0
ol

.0

SUDIUM
AD=~
SORP=
TION
SDDIUM RATIO
PERCENT
7 ol
6 ol
7 .l
6 o1
6 ol
8 .l
9 .2
14 ol
7 o1
7 ol
6 ol
8 .2
SOLIUSy
SILICAs RESIDUE
DI~ AT 180
SOLVED DEGs C
(MG /L LIS~
as SULVED
sip2) (MG/L)
12 81
12 86
13 72
13 87
12 3
12 65
8.3 106
312 13
12 95
12 66
12 82
9.6 123

PDTAS~
SIUMy
DIS-

SOLVED

(MG /L

AS K)

1.1
1.0
o8
.8
o7

1.3

.8
.8
.9
9
S.2

SOLIDSs
SuM OF
CONSTI=
TUENTS
DIsS-
SOLVED
(MG/L)
80

84

76

72

10

5

84

15

64

70

70

97

HICAR~
dONATE
(MG/L
AS

HCOU3)

74

63

70

64

60

67

81

68

-

SOLINSy
D1S~

SOLVED
(TONS
PER

AC~FT)

.l1

.12

e l0

.12

.13

ell
17

79



80

SOf

DATE

OCT »
1a...
NOV
090,
DEC
0640
JAN » 1978
0S¢0,
FEB
07¢e,
MAR
léee,
APR
Obees
MAY
0244,
JUN
2less
JUL
1200,
AUG
Dlee,
SEP
1244,

1977

DATE

0cT
1844,
NOV
090,
DEC
06ea,
JAN »
0Sees
FEB
0760
MaR
léaes
APR
[\
MAY
0240,
JUN
2leas
Jub
12404
AUG
[ TN
SEP
124es

L'10S, N
NO.
TONS T
PER (
DaY) A
4481
4.88
3.69
446
32,76

3.69

PHNS=
PHORUS,
D1S-
SOLVED
(MG/L
AS P)

1977
«02

<01
02
1978
02
202
o01
«0S
+00
201
«00
onl

.11

STREAMS TRIRUTARY TO LAKE SUPERIOR

04026349 PINE CREEK NEAR MOQUAHs WI-=CONTINUED

WATER=QUALITY DATAs» WwATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

1TRO- N
GENy

24N03  AM
oTaL T
MG/L {
S Ny A

o 06

+06

«07

04

«31

CARRON s
CRGaANIC
TOTAL
(MG/L
As C)

3.9

1TRO- N

GEN+

MONIA OR:

oTaL T

MG/L (

S N) L)
« 01

«00

CARBON,
ORGANIC

NITRO=  NITRO=  N1TRO=
ITRO- GENsAM= GENsNHG GENyAM=
GENe MONIA ¢+ + ORG. MONIA ¢+ NITRO= NITRO=  PHOS-
GANIC ORGANIC  SUSP,  ORGANIC GEN» GENs»  PHORUS»
OTAL T0TAL TOTAL DIS. TOTAL TOTAL TOTAL
MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L
S N aS N} AS N) AS N) AS N} AS NO3)  AS P)
- - - «664 - - 02
- - -- .17 -- -- .02
- - - 02 - - 02
- -- -- .10 -- - .01
.13 .16 .09 +05 .le .80 $01
.17 .19 .02 .17 .28 1.2 .01
.86 1.0 «00 1.5 1.2 5.3 .27
.12 .12 .00 .12 .13 «58 .01
.08 09 01 .08 +15 «66 «01
.19 .22 .16 .06 .28 1.2 +01
«35 «35 26 o1l 39 1e7 «02
1.1 1.2 00 1.9 1.5 67 26
CA&RBON, PERI-  CHLOR-4 CHLOR-8
ORGANIC  PHYTO-  PERI= PHYTON  PERI- PERI~
Sus- PLANK-  PHYTON BIOMASS  PHYTON  PHYTON
PENDED TONs  BIOMASS TOTAL  CHROMO= CHROMO-
TOTAL ToTAL ASH DRY GHAPHIC GRAPHIC
(MG/L (CELLS  WEIGHT  WEIGHT FLUOROM FLUOROM
AS C)  PER ML)  G/SQ M G/SQ M (MG/M2)  (MG/M2)
5 -- «55 .63 «0S £002
- 200 - - - -
. 1 - - - - -
- 360 - - - -
3.6 - - - - -
- 520 - - - -
- 190 - - - -
.3 420 - -- - -



DATE

ocT
18,.4 1530

Jan , 1978
05.,.

aPR
04qas

JuL
12...

DaTE
OCT » 197

DATE

0CT » 197
18¢4,
JAN » 167
0S40,
APR
0b4ses
JUL
1260,

DATE

OCT » 197
1840,
JAN » 197
0540,
APR
O04ee,
JUL
12000

WATER=QUALITY DATAs

STREAMS TRIAUTARY TO LAKE SUPERIOR

04026349 PINE CREEK NEAR MOQUAH»

WI=~~CONTINUED

WATER YEAR OCTOBER 1977 YO SEPTEMBEK 1978

BARIUMy CADMIUM
ARSENIC BARIUM, SuS~- CADMIUM SUS~
STREAM= SUS~ ARSENIC TOTAL PENDED BARIUM, T0TAL PENDED CADMIUM
FLOW, ARSENTC PENDED 01S=~ RECOV~ RECOV= DIs~ RECOV= RECOV~ D1S~-
INSTAN- TOTaAL ToTaL SOLVED ERABLE ERABLE SOLVED ERABLE ERABLE SOLVED
TANEOUS (uG/L (uG/sL (UG/L {UG7L (uersL (UG/L we/L (LGsL {UG/L
(CFS) AS AS) AS AS) AS AS) AS BA) AS BA) AS BA) AS (D) as Co) AS CO)
22 0 0 ] 0 ¢ 0 1 1 ¢
19 1 1 [} [ 0 0 2 1] 2
98 2 1 1 0 [ 0 0 0 o
23 1 1 0 0 0 0 1 0 1
CHRO= CHRC= COBALT, COPPER,
MIUMy vIUv, CHRD=~ COBALT SUS=~ COPPERY SUS= TRON»
TOTaL Sus=- MIUM, TOTAL  PENDED  COBALT.,  TOTAL PENDED COPPERy  TDTAL
RECCV~ PEMDED DIS= RECOV~ RECOV=- DIS~ RECOV~= ReCOv= D1S= RECOV~=
ERABLE RECOV,. SOLVED ERABLE ERABLF SOLVED EHAHLE ERABLE SOLVED ERABLE

(UG/L (UG/L (u6/L (UG/L (U6/L (U6/L (UG/L (Ue/L (UG/L (U6/L
AS CR) AS CR) AS CR) AS CO) AS CO) AS CO) AS CU) AS Cu) AS Cu) AS FE)

7
<10 <8 2 1 i (4 4 4 [} 280
A
<10 <io (] 0 [ 0 9 8 1 240
10 8 H 1 1 0 13 7 6 6000
10 10 0 (4 0 0 3 2 1 180

TRON+ LEADs MANGA= MANGA= MERCURY

SuS= LEADy Sus- NESE s NESE s MANGA= MERCURY SUS=
PENDED  IRONe TOTAL PENDED  LEAD» TOTAL SuUS= NESE TOTAL PENDED
RECOV~ D1S~ RECOV=~ RECDV= D01S~ RECOV= PENDED LIS+ RECOV= RECOV=
FRABLE SOLVED ERABLE ERABLE SOLVED ERARALE RECOV. SULVED ERABLE ERABLE
(Ue/L (UG/L (UG/L wesL (UG/L (UG/L (UG/L (uesL (UG/L (UG/L
AS FE) AS FE) AS PR} AS PB) AS PB) AS MN) AS MN) AS MN) AS HG) AS HG)

7
20 12 4 B 10 0 10 <5 .0
8
230 10 19 n 19 10 10 0 <5 .0
s80¢ 190 lo 0 10 130 12¢ 1o <.5 0
13¢ 50 17 0 17 10 10 0 5 .0
SELE=~ SILVERs ZINCy
NIUMe SELE~ SILVER, SUS~ ZINGy SUS=
ERCURY  SELE= SUS=~ NIUM, TOTAL PENDED SILVERe  TOTAL PENDED  ZINC»

D1S- NIUv, PENDED 01S~- RECOV=~ RECOV= DIS=- RECUV= RECOV= 01S~-
SOLVED TOTAL TOTAL SOLVED ERABLE ERABLE SDLVED ERABLE ERABLE SOLVED
(VUG/L (U6/L ue/L (U6/L (UG/L (UG/L (UG/L (e/L (ue/L (U6/L
AS hG) AS SE) AS SE) AS SE) AS AG) AS AG) AS AG) AS <N) AS ¢N) AS ZN)

7
€S (1] 0 0 [ 0 [ [ 0 0

L]
<.5 0 0 [} 0 0 0 20 20 0
<5 0 0 0 1 1 0 10 [ 10
+5 0 0 0 0 0 0 lo 10 0

81



STREAMS TRIBUTARY TO LAKE SUPERIOR

04026349 PINE CREEK NEAR MOQUAHs WI==CONTINUED

QUAL TTATIVE AND ASSCCTATEN QUANTITATIVE BIOLOGICAL DATAs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

PHYTOPLANKTON
Count Percent Diversity Sampling
Date Time Organism (cells/ml) of total index method
Nov. 9, 1977 1215 CHLOROPHYTA Grab
Chlorophyceae sample
Schroederia 16 8
CHRYSOPHYTA
Bacillariophyceae
Achnanthes S 3
Cymbella 11 5
Diatoma 5 3
Gomphonema S 3
Navicula 75 38
Nitzschia 11 5
Rhoicosphenia 5 3
Stephanodiscus 5 3
Surirella 11 S
Synedra 43 22
PYRROPHYTA
Dinophyceae
Peridinium S 3
TOTAL 200 2.8
Mar. 14, 1978 1115 CHRYSOPHYTA Grab
Bacillariophyceae sample
Achnanthes 12 3
Cocconeis 19 5
Cyclotella 6 2
Cymbella 6 2
Navicula 320 86
Nitzschia 6 2
Synedra 0
TOTAL 360 0.9
May 2, 1978 1230 CHRYSOPHYTA Grab
Bacillariophyceae sample
Navicula 520 100
TOTAL 520 0.0
June 21, 1978 1500 CHRYSOPHYTA Grab
Bacillariophyceae sample
Fragilaria 15 8
Navicula 180 92
TOTAL 190 0.4
July 12, 1978 1447 CHRYSOPHYTA Grab
Bacillariophyceae sample
Achnanthes 22 5
Cocconeis 67 16
Navicula 89 21
Nitzschia 22 5
Rhoicosphenia 22 5
Surirella 44 11
CYANOPHYTA
Cyanophyceae
Anacystis 160 37

TOTAL 420 2.4



DATE

acT
03,.,.
18,4,

AOV

0244,
0%.40
0EC
06,,.
VAN o
0Se.e
28,44
FEB
07.se
28,,,
~aR
léess
28,4,
2% 40

STREAMS TRIBUTARY TO LAKE SUPERJOR

04026349 PINE CREEK NEAR MOQUAHs WI=«CONTINUED

WATER=QUALITY DATAs WATER YEAR OCTORER 1977 70 SEPTEMBER 1978

TIME

1977
1420
1530

1120
1215

1700
1978

0830

1100

1425
1080

1118
1730
1150

1255
1235
1020
102%

1230
1645

1500
1300

1200
1447

1630
0840
0935
1215
1245
0930

0840
1230

STREAM-
FLOW,

INSTAN=

TANEQUS
(CFS)

22
22

2n
21

19

SPE~
CIFIC
CON-
DUCT=~
ANCE

(MICRO~
MHOS)

130
140

130
145

140

140

165
168

TEMPER=
ATURE
{VDEG C)

1.5
3.5

Se0
4.5
4,5
6.0

9.0
1540

13.0
12.0

13.0
11.0

13.5
16.0
16,0
16.0
15.5
10.5

10.5
ll.0

SEOI~-
MENT
SUS-
PENDED
(MG/L)

2050
2400
882
42

163

SEDI-

PENDED
(T/DAY)

42

s

ol0

43

36
4970
4690

612
3.3

20

PARTICLE~STIZE DISTRIBUTION OF SUSPENDED SEDIMENT

SFOI=
MENT
STRFaM=  SEDI= DIS=
FLOW, MENT CHARGE »
INSTAN- SUS~ SUS=
TIME  TANFOUS  PENDED  PENDED
0ATE (CFS) (MG/LY  (T/DAY)
MaR o 1978
28e0a 1730 194 586 307
SFN. SEN. SED. SED.
SUSP. SUSP. SUSP, SusP,
FaLL FaLL SIEVE STEVE
DraM, DIam, DIAM, DIam,
% FINER % FINER % FINER % FINER
THAN THAN THAN THAN
DATE  L016 MM ,031 MM 062 MM 125 MM
AR 4 1678
2840s 40 46 47 56
PARTICLE=SIZE DISTRIBUTION OF
BEC BED 8EO BED
Mat, MaT, maT, MAT,
STREAM~ SIEVE SIEVF STEVE SIEVE S
FLCWy olav, DTaM, DIAM, D1AM, ]
INSTAN= % FINER % FINFR % FINER % FINER %
TIME  TaANEQUS THaN THAN THAN THAN
(CFS) 2062 MM 125 MM 250 MM ,500 MM ],
1645 21 1 2 9 34

SED.
SUSP.
FALL
DlanM,
% FINER
THAN
«002 MM

RED
MAT,
1EVE S
1AM, D
FINER %

00 MM 2.

56

SED.
SUSP,
FALL
OTAM,
% FINER
THAN
2004 MM

28

SEQe
SUSP.
S1EVE
D1amM,
% FINER
THAN
«500 MM

a8

SURFACE BED MATERIAL

BED
MaT.
1EVE S
1aM,. o
FINER %
THAN

00 MM 4,

70

SED.
SUSP,
SIEVE
DIAM,
% FINER
THAN
062 MM

100

100
100
95

100

100
47

86

SEV.
SUSP,
FALL
DIAM,
% FINFR
THAN
«008 MM

32

SEQ.
SUSP,
SIEVE
DIam,
% FINER
THAN
100 MM

BED
MATS
1EVE E)
[AM,. D
F INER
THAN

00 WM B,

18

BED
MAT,

THAN
00 MM

86

8ED

MAT,
SIEVE
D1AM.

THAN

BEDL
MAT .
SIEVE
DIaM,

% FINER % FINER % FINER

THAN

16,0 MM 32,0 Mm

97

lvn

83



STREAMS TRIBUTARY TO LAKE SUPERIOR
04026349 PINE CREEK NEAR MOQUAHe WI==CONTINUED

SUSPENDED=SEDIMENTe WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

MEAN ME AN MEAN MEAN MEAN MEAN
CONCEN= CONCEN= CONCEN= CONCEN=- CONCEN= CONCEN=
TRATION  LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOAUS TRATION  LOADS
DAY (MG/L)  (T/DAY) tMG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY)
OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
1 7 06? 7 40 11 +56 10 +54 14 76 6 32
2 6 «3% 7 «38 1 59 11 59 18 97 7 38
3 6 °32 7 «38 10 54 11 -1 16 «86 5 27
4 9 50 7 40 1o «S4 12 65 12 65 L} 22
5 7 $37 8 o 43 9 «51 1a o 76 10 «S4 3 ol
6 7 «37 8 45 9 46 18 97 8 43 L3 22
7 29 647 7 ] 16 49 16 «86 7 .38 . 22
R 278 144 8 +46 10 »55 16 +86 12 «65 S 27
9 kli] 3.2 6 34 11 60 18 «97 12 68 6 «32
10 105 53 S .30 12 65 16 +86 1 062 7 .38
1 312 215 4 .22 13 .70 16 «86 10 57 6 32
1 43 4.9 4 .21 1s o175 14 .76 9 «53 s «27
13 31 2.2 6 .32 15 «80 14 o76 10 «59 5 .27
14 32 2.2 8 46 16 +90 13 70 10 56 4 20
1s 33 2.2 10 54 12 70 12 «65 9 «50 3 .16
16 35 242 10 «59 9 +51 14 W76 8 %5 3 .18
17 36 243 10 57 8 043 1s 276 7 .38 4 21
18 35 241 10 57 8 .43 12 «65 6 «35 S .25
19 2?2 1.2 10 +54 8 043 12 «65 6 *33 5 .29
20 20 lel 218 156 L 43 12 65 6 «33 L] «34
21 21 1.2 15 1.4 7 40 12 «65 15 «81 7 a0
22 14 oT7 10 57 7 A0 12 +65 14 76 8 «53
23 14 «79 11 o6l 7 .40 12 «65 11 «59 10 66
24 15 86 12 «66 7 .40 12 65 9 «49 11 67
2% 6 »36 13 .68 8 045 12 «65 7 +38 12 o 76
26 10 *59 14 76 8 45 12 65 6 .32 22 1e6
27 ] 046 13 .73 [ 45 12 «65 5 .27 382 164
28 q 47 13 70 9 48 1 «59 s .27 205 71
29 L] .46 12 .66 9 49 1 «59 == -—- 87 15
30 7 «38 12 «6S 10 54 11 59 ——— e 177 63
3 a 43 - -—— 1o 54 11 «59 —— bl 108 24
TCTAL ——— 451,40 ——— 171441 -~ 16461 - 21476 —— 15.02 -—— 346487
MEAN MF AN ME AN MEAN MEAN MEAN
CONCEN=- CONCEN= CONCEN= CONCEN= CONCEN= CONCEN=
TRATION  LOADS  TRATION  LOADS TRATION LOADS TRATION  LOADS THMATION LOADS  TRATIUN  LOADS
DAY tMG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DaY) (MG/L)  (T/DAY) (MG/L)  (T/DAY)
APRIL May JUNE JuLy AUGUST SEPTEMBER
1 45 5.7 3 .18 14 7.5 19 1.0 7 «36 18 1+0
2 25 1.9 - W22 30 2.2 77 5e7 7 34 17 .97
3 22 1.8 5 .28 20 12 21 1.2 7 «37 16 .91
“ 127 26 S .30 10 57 18 96 7 «36 15 86
L} 45 4.4 6 «36 9 «51 18 97 6 32 14 82
6 647 489 9 46 10 «S7 19 *95 [ .28 14 )
7 51 Se8 12 «63 20 leé 43 209 s .26 13 74
A 22 1.6 45 3.9 15 «85 24 1e4 4 223 12 +68
9 188 56 117 15 10 54 14 «75 6 «33 11 65
10 82 14 27 1,7 10 +54 14 68 10 A9 11 62
1 29 2.5 18 1.1 1o 54 14 «68 11 «58 10 .59
12 3n 3,5 16 .89 9 049 20 1e2 12 .62 102 13
13 24 2.1 13 «15 10 «54 24 1.5 13 66 15 1e0
14 17 142 11 .64 10 54 18 .94 11 59 102 11
15 1a «89 9 54 8 X 16 82 177 20 26 le6
16 12 .72 8 44 8 A3 14 «71 59 40 14 .78
17 10 .58 8 hh 6 «32 12 .60 16 «82 12 +68
1p L} 49 1 .62 6 .32 68 6o 11 «59 1 61
19 [} .60 16 #90 4 22 16 «85 9 48 243 16}
20 12 77 1% <88 2 o1l 11 57 8 2 18 1e2
21 12 «73 11 #60 2 ell 7 «38 10 %9 15 «86
22 13 77 7 «37 15 .82 7 »38 84 26 12 6%
23 11 «65 11 .61 14 74 9 48 1610 3800 10 «55
24 7 ] 16 .50 12 62 13 «69 35 3.1 8 46
25 R 4R 260 54 13 066 17 «85 10 66 7 37
26 11 62 55 3.5 15 Y L 13 69 10 o6l 7 39
27 13 «T1 622 A88 17 86 10 #53 10 «65 8 «43
2 14 82 453 223 17 -89 11 «55 10 «65 8 45
29 8 46 767 450 16 84 13 «68 10 62 9 «50
30 3 .18 2s8 47 11 58 14 70 1a «80 10 55
31 - e 41 2.9 —— - 12 063 19 le1 - ==
TOTAL —— 625.40 === 1701.11 m——- 26469 one 37432 ===  3866.76 awa 204072

TOTAL LOAD FOR YEAR: 7485.07 TONS,



LAKE SUPERIOR
464644090472301 LAKE SUPERIOR AT LA POINTEs Wl
LOCATION,==LAT 46°46%44%y LONG 90°47¢23%y IN NE 1/4 SW 1/4 SEC.30s Ta50 Nos Re3 Weo ASHLAND COUNTYs HYDROLOGIC
UNIT 04010301s IN LAKE SUPERIOR ABOUT 200 FT (60 M) FROM WEST SHORE OF MADELINE [SLANDs 2.5 MI (4.0 KM)
SOUTHWEST OF BAYFIELD.
PERIOD OF RECORD.~~SEPTEMBER 1978,

REMARKSe==SAMPLE COLLECTED AT WATER SURFACE.

WATER=QUALITY DATAs SEPTEMBER 1978

SPE~-
CIFIC HARO~= MAGNE =
CON= HARD~= NESS» CALCIUM SIUMy  SODIUM
oucT- TUR=  OXYGENs  NESS NONCAR=  DIS~ oIS~ DIS~
ANCE Ph TEMPER= BID- 0Is= (MG/L BONAYE SOLVED SOLVEQ SOLVED
TIME  (MICRO~ ATURE 1TY SOLVED AS (MG/L (MG/L (MG/L (MG/L  SODIUM
DATE MHOS) (UNITS) (DEG C) (NTU) (MG/L)  CACO3)  CACO3}  AS CA)  AS MG)  AS NA) PERCENT
SEP » 1978
28440 1105 100 g.0 12.0 1.0 9.8 34 [} Be6 3.1 1.5 9
SOLINSs SULILS
S001UM POTAS- CHLO= FLUO= SILICAs RESIDUE SUM UF SOLIDS, NITRO=
AD= SIUM, ALKA= SULFATE RIDE» RIDEs DIS~ AT 180 CONSTI= uIs- GENy
SORP= DIS=  LINITY n1s=- DIS= DIS=- SOLVED DEGs C TUENTS,  SCLVED NO2+NO3
TION SOLVEN (MG/L SOLVED SOLVEN SOLVED (MG/L DIS~ DIS= (TONS TOTAL
RaTIO (MG/L as (MG/L (MG/L (MG/L AS SOLVED  SDLVED PER (MG/L
DATE AS K) CAC03) AS S04) AS CL)  AS F) S$102) (MG/L) (MG/L) AC=FT) AS N)
SEP « 1978
28,00 .l 5 40 249 1.5 .0 2.1 57 44 08 25
NITRO= NITRO=  NITRO= CARBON
NITRO= NITRO= GENgAM= GFNeNH4 GENsAM= PHOS= CARBONy  OHRGANIC
GENo GENy  MONTA ¢ ¢ ORG. MONIA + NITRD= NITRO= PHOS=  PHORUS, ORGANIC  SuS=
AMMONTA ORGANIC CRGANIC  SUSP.  ORGANIC GENy GENs  PHORUSy  UIS= DIS= PENDED
ToTAL TOTAL TOTAL TOTAL D1S. TOTAL TOTAL TOTAL SOLVED SOLVED TOTAL
(MG/L MG/ (MG /L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L
0aTE AS N) AS N) AS N) AS N) AS N) AS N) AS ND3) AS P) AS P) as ©) AS C)
SEP » 1978
28,00 .01 00 +00 «00 «00 25 1ol 200 «00 l.6 3
BARIUMs CADMIUM
ARSENTC BARIUMy  SUS- CADMIUM SuUS~-
SUS=  ARSENIC  TOTAL  PENDED  BARJUMs  TUTAL PENDED  CADMIUM
ARSENIC PENDFD D1S= RECOV= RECOV= DIs~ RECOV= RECOV= Dl5=
TOTAL TOTAL SOLVED ERABLE ERABLE SOLVED ERABLE ERABLE SOLVED
TIME (UG/L (UG/L (UG/L (UG/L (UG/L (uG/L (U6/L (UG/L (UG/L
DATE as aS) AS AS) AS AS)  AS BA) AS BA}  AS BA)  AS CD)  AS CD) AS CD)
SEP » 1978
28es, 1105 1 0 1 0 0 0 1 0 1
CHRO= CHRQ= COBALTs CDPPERS
MIUMy MIum, CHRO= COBALT» SUS= COPPERY SUS= IRONY
TOTAL SuS= MIUM e TOYAL  PENDED  COBALTs  TOVAL PENDED COPPER,  TOTAL
RECOV=  PENCED  NIS- RECOV~  RECOv=  DIS=~ RECDV=  RECOV=- DIS- RECOV~
ERABLE RECCV, SOLVED ERABLE  ERABLE SOLVED ERABLE  EKABLE  SOLVEC  ERABLE
(We/L (UG/L (UG/L (UG/L (u6/L (UG/L (ue/L (UG/L (UG/L (We/L
DATE A4S CR) aS CR) AS CR)  AS €O) AS CO)Y  AS CO} AS CU) A5 CV) AS CU) AS FE)
SEP 9 1978
2844, <10 <10 0 1 0 1 2 o e 30
TRON LEAD, MANGA= MANGA= MERCURY
SuS- LEADy SUS= NESE» NESE» MANGA= MERCURY SusS=
PENDED  IRONe TOTAL PENDED  LEAD» TOTAL Sus= NESE» TOTAL PENDED
RECOV= OIS~ RECQV= RECOV= 018~ RECDV~= PENDED DIS- RECOV= RECOV~
ERABLE SULVED ERABLE ERABLE SOLVEC ERARLE RECOV. SOLVED ERABLE ERAHLE
(UG/L ({VIFIN (uG/L (UG/L (U6/L (UG/L (UG/L we/L w6/t (UG/L
DATE AS FE) AS FE) AS PB) AS PB) AS PB) AS MN) AS MN) AS MN) AS HG) AS HG)
SEP + 1978
2840, 30 0 14 0 14 10 10 0 <5 .0
SELE~- SILVERs ZINCy
NIUM, SELE~ SILVERs SUS~- ZINCy SUS=-
MERCURY  SELE= SUS- NIUM, TOTAL PENDED SILVERs  TOTAL PENDED  ZINCs
018~ NIUM, PENDED 0IS= RECOV= RECOV~= D15~ RECOV= RECOV= D1S=
SOLVED TOTAL TOTAL SOLVED ERABLE ERABLE SOLVED ERABLE ERABLE SOLVED
[{T74R UG/ (UG/L (UG/L (UG/L (UG/L (ue/sL (UG/L (UG/L (UG/L
DATE AS H8) aS SF) AS SE) AS SE) AS AG) AS AG) AS AG) AS IN) AS ZN) AS ZN)
SEP + 1978
2800 €5 0 (4 [ [} 1] 0 ] 0 ]



LAKE SUPERIOR
463534090341601 LAKE SUPERIOR AT MADIGAN BEACH NEAR ODANAWs WI

LOCATION,==LAT 46735934%, LONG 90°34¢16"y IN NE 1/4 SE 1/4 SEC.35s T,48 Nos Re2 W,s ASHLAND COUNTYs HYDROLOGIC
UNIT 04010301+ IN SOUTHWEST PART OF LAKE SUPERIOQRs 6 MI (10 KM) SOUTHEAST OF ODANAH.

PERIOD OF RECORD.=-AUGUST TO SEPTEMRER 1978,

REMARKS ,~=BEACH MATERIAL SAMPLE COLLECTED AT €0GE OF WATER, WATER SAMPLE COLLECTED 50 FT (15 M) FROM EDGE OF

WATER.
WATER=QUALITY DATAs AUGUST TO SEPTEMBER 1978
SURFACE BEACH MATERIAL
SPE= NITRO=  NITRO=  NITRO=  NITRO=  PHOS=
CIFIC GENy GENs  GENyNH& GENsNH4 PHORUS,
CON= NITRITE NO2+NOI TOTAL + ORGe TOTAL
DUCT=  TOT INn  TOT. IN IN gOT. 10T IN IN 80T,
TEYPER=  ANCE 80T MAT 0T MAT MATe  BOT MAT MAT,
TIvE ATURF  (MICRO=  (MG/KG  (MG/KG (MG/KG (MG/KG  (MG/KG
DATE (DEG €)  MHOS) AS N) AS N) AS N) AS N) AS P)
AUG » 1978
0laee 1340 21.5 100 o0 .9 o9 140 75
LAKE SaMPLF
SPF=
CIFIC HARD= MAGNE ~
CON= HARD= NESSe  CALCIUM SIUMs  SO0IUMs
oucT- TUR=  OXYGENs  NESS NONCAR=  DIS=- DIS~ 01S=
ANCE Pr TFMPER= HIO= DisS=- (MG/L.  BONATE SOLVED  SOLVED SOLVEO
TIME  (MICRO- ATUKRF 1Y SOLVED AS (MG/L (MG/L. (MG/L (MG/L  SODIUM
PATE MHOS) (UNITS)  (DEG €) (NTU) (MG/L)  CACD3)  CACO3)  AS CA)  AS MG)  AS NA) PERCENT
SEP 4 1978
2Heeu 1305 110 8.1 15.0 7.0 9.4 40 [} 10 3.6 1.6 8
SOLIOSs SULIDSs
SODIUM  POTAS- CHLO= FLUO~  SILICAs RESIDUE SUM OF SOLI0Ss  NITRO=
AD= STUMy  ALKA=  SULFATE  RIDEs RIDEs D1S- AT 180  CUNSTI~ 0IS= GENy
SORP= 01S=  LINITY NS~ DI1S5- DIS~ SOLVED DEGe C TUENTSs  SOLVED NO2+NO3
TION SOLVED (MG/L SOLVEN  SOLVER SOLVED (MG/L D1S= NiS~ (TONS TOTAL
RaTIO (MG/L, AS (MG/L M/t (Mo/L AS SOLVED  SOLVED PER (MG/L
CaTE A4S K) CACO3) AS SD4)  AS CL)  AS F) S102) (MG/L) (MG/L)  AC=FT)  AS N)
SE& ¢ 1978
20,00 .l o5 45 3.0 1.5 o0 242 66 49 «09 .26
NITRO=  NITRO=  NJTRO= CARBOUN,
ATTRO=  NITRO~ GENoAM~ GFNeNHé GENsAM= PHOS~  CARBUNy ORGANIC
GENo GENy  MONTA ¢ ¢ ORG, MONJA ¢+ NITRO- NITRO=  PHOS=  PHORUSe. ORGANIC  SUS=
AMMONIA CRGANIC CRGANIC  SUSP.,  ORGANIC GENy GENe  PHORUSs OIS~ nis=- PENDEO
TOTAL TOTAL TOTAL TOTAL 01S. TOTAL 107AL TOTAL SOLVED SOLVED TOTAL
(VG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L AMG/L (MG/L (MG/L (MG/L
DaTE aS N) S N) AS N) as ) as N) AS N)  AS NO3)  AS P) AS P) aS C) AS ©)
SEF » 1978
«02 o 00 .00 .00 <00 - 1.1 .01 «00 3.4 .2

28,40



‘LAKE SUPERIOR

463534090341601 LAKE SUPFRIOR AT MADIGAN BEACH NEAR ODANAHs WI=~CONTINUED

WATER-QUALITY DATAs AUGUST TO SEPTEMBER 1978

BARIUMy CADMIUM
ARSENIC BARIUM, SUS- CADMIUM SuUS~-
SUS-  ARSENIC  TOTAL  PENOED  BARIUM, TOTAL PENDED CADMIUM
ARSENIC PENDFD D15~ RECOV=- RECOV~ DIs~- RECQOV= RECOV= DIS=~
T0TAL TOTAL SOLVED ERABLE ERABLE SOLVED ERABLE ERABLE SOLVED
TIME (UE/L (UG/L (UG/L (UG/L (UG/L (UG/L {UG/L {UG/L {uG/L
DATE aS aS) AS AS) AS AS) AS BA) AS BA) AS BA) AS CD) AS CD) AS cD)
SEP » 197R
28e0, 1308 1 0 1 0 0 0 2 2 0
FHRC= FHRC= COBALT COPPERY
MIUMy MILMV, CHRO~ CCBALT, SUS= COPPER» SuS- IRONy
TOTAL SuS- MIUM, TOTAL PENDED COBALTs TOTAL PENDED COPPERs TOTAL
RECCV=- PENCED DIS= RECOV= RECQv- DIS~ RECOV~ RECOV~ DIsS~ RECOV=
FRABLE RECCV. SOLVED ERABLE ERABLE SOLVED ERABLE ERABLE SOLVED ERABLE
estL (UG/L (UGrsL (uG/L {UG/L (UG/L uG/L (UG/L {UG/L {UG/L
DATE AS CR) aS CR) AS CR) AS CO) as co) AS CO) AS CU) AS CU) AS CU) AS FE)
SEP 5 1978
PRees 20 20 o “ 3 1 4 k] 1 170
TRON ¢ LEADs MANGA= MANGA= MERCURY
Sus= LEADS SuUS=- NESE s NESE » MANGA= MERCURY SUS-
PEACED IRCA TOTAL PENDED LEADs TOTAL SuUS= NESE» TOTAL PENDED
RECQV~ LIS~ RECOV=- RECOV~ DIS~- RECOV= PENDED DIS~ RECOV~ RECOV~
FRABLE SOLVED ERABLE ERABLE SOLVED ERABLE RECOV. SOLVED ERABLE ERAGLE
(ue/L (UG/L (UGsL (UG/L (UG/L (UG/L esL {uG/L {UG/L {UG/L
NaTE AS FE) AS FF) aS PR) AS PR) AS PB) AS MN) AS MN) AS MN) AS HG) AS HG)
SE@ v 14978
2R, 170 0 a 4 4 10 10 (] <.5 o0
SELE= SILVER» ZINCy
NIUM, SELE~ SILVER, SUS= ZINCy SUS~
MFRCLRY SELF= SUS= NIUM,y TOTAL PENDED SILVERs TOTAL PENDED ZINCo
NS~ NIUM,y PENDFD DIS~ RECOV~ RECOV~ 015~ RECOV~ RECOV~ DIS~-
SOLVED TOoTaL TO01AL SOLVED ERABLE ERABLE SOLVED ERABLE ERABLE SOLVED
tursL (UG/L (UR/sL (UG/L (UG/L (UG/L UG/sL (UG/L (UG/L (UG/L
DATE AS FG) a$ SE) AS SF) AS St) AS AG) AS aG) AS AG) AS 2N) asS IN) AS 2ZN)
SEP s 19/R
2850, <5 0 90 0 0 0 0 1o 10 0

463533090341701 MADIGAN BEACH BLUFF NEAR O0ANAH, Wl

LOCATIONs==LAT 46°35933%y LONG 90°34917%s IN NE 1/4 SE 1/4 SEC.35y Te48 Nev Re2 wes ASHLAND COUNTYs HYDROLOGIC
UNIT 04010301s AROUT 100 FT (30 M) SOUTHWEST OF LAKE SUPERIORs & MI (10 KM) SOUTHEAST OF ODANAH.

PERIOD OF RECORD.==AUGUST 1978,

REMARKS o==BLUFF SAMPLED AT SURFACE.

WATER=QUALITY DATAs AUGUST 1978

NITRO=  NITRO-  NITRO=  NITRO-  PHOS=
GENy GENs GENyNH4 GENoNH& PHORUSS

NITRITE NO2+NO3  TOTAL + ORGe TOTAL
70T IN- TOT. IN 1IN BOT. TOT IN IN BOT.

BOT MAT BOT MaT MAT. BOT MAT MAT.

TIME (MG/KG  (MG/KG  (MG/KG (MG/KG  (MG/KG

DATE AS N} AS N) AS N) AS N) AS P)

AUG » 1978
0lsee 1340 .0 4 13 760 390



STREAMS TRIBUTARY TO LAKE SUPERIOR

04027000 BAD RIVER NEAR ODANAH, Wl
(NATIONAL STREAM=QUALITY ACCOUNTING NETWORK STATION}

LOCATIONe==LAT 46°29715%, LONG 90°41945"y IN SE 1/4 SECe2s To46 Nes Re3 Weo ASHLAND COUNTY» HYDROLOGIC UNIT
064010302, BAD RIVER INDIAN RESERVATIONs ON LEFT BANK JUST DOWNSTREAM FROM ELM HOIST BRIDGEs 5.0 MI (8.0 KM)
DOWNSTREAM FRQOM POTATO RIVERe 8.5 MI (13,7 KM) S0UTH OF OOANAHs AND 23 M1 (37 KM) FROM MOUTH.

DRAINAGE AREA.==611 MI2? (1,582 KM2),

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.==JULY 1614 TO DECEMBER 1922 (MONTHLY DISCHARGE ONLY FOR SOME PERIODS PUBLISHED IN WSP 1307),
MAY 1948 TO CURRENT YEAR.

REVISEN RECORDS.~-=WSP 1207! DRAINAGE AREA. WSP 1337: 1922.

DATUM OF GAGE IS 668,30 FT (203.658 M), NATIONAL GECDETIC VERTICAL DATUM OF 1929,

NOV, Te 1959, TO

WATER~STAGE

GAGE ,~~WATER=STAGE RECORDER.
MAY 17y 1948y TO NOV. €&+ 19599 AND OCT. 19+ 1960+ TO NOV, 23¢ 1961, WATER=STAGE RECORDER.
OCT. 18y 19609 AND NOV, 24» 19619 TO JULY 12+ 19629 NONRECORDING GAGE. PRIOR TO NOV. 11» 1522,
RECORDER AT SITE 2 MI (3 KM) DOWNSTREAM AT DIFFERENT DATUM,

REMARKS ,=«RECORDS GOOD EXCEPT THOSE FOR WINTER PERIODSs WHICH ARE FAIR,
AVFRAGE DISCHARGEW~=38 YEARS (1914+22y 1948-78)s 612 FT3/S (17,33 M3/S)y 13460 IN/YR (345 MM/YR) .

EXTREMFS FOR PERIOD OF RECORD,~~MAXIMUM DISCHARGE, 274700 FT3/S (784 M3/S) APR, 24+ 1960+ GAGE HEIGHTs» 21,7 FT

(6461 M) FROM FLOODMARKS AND FROM RATING CURVE EXTENDED A8B0VE 124000 FT3/S (340 M3/S) AND A COMPARISON WITH
CONTRACTED~OPENING MEASURFMENT OF PEAK FLOW 45,600 FT3/S (15290 M3/S) AT ODANAHs DRAINAGE AREA APPROXIMATELY
970 MI2 (2,510 KM2)3 MINIMUMs 34 FT3/S (0,96 M3/S) NDV. 8+ 1976+ (RESULT OF FREEZEUP).

EXTREMES DUTSIDE THE PERIOD OF RECORD.==FLOOD OF JUNE 249
TOP OF DOWNSTREAM BRIDGE SUAMERGEDS

EXTREMES FOR CURRENT YFAR,~~PEAK OISCHARGES ABUVE BASE OF 34000 FT3/S (85,0 M3/S) AND MAXIMUM (¥):

19669 REACHED A STAGE UF AT LEAST 22.2 FT (6,77 M)»
INFORMATION FROM INOIAN SERVICE.

OATE TIVE D1SCHARGE GAGE HEIGHT DATE TIME OISCHARGE GAGE HEIGHT
(FT3/S)  (M3/5) (FT) (M) (FT3/S)  (M3/S) (FT) (M)
0cT, 12 1000 5+830 165 10,03 3,057 APR, 10 0800 *75170 203 ¥10.,56 3.219
APR, | 1300 34200 90,6 Te72 2.353 AUG. 24 0700 5,030 162 8,82 2.688
APR, 7 0300 5+200 147 9.40 2,868
MINIMUM DISCHARGEs 105 FT3/S (2497 M3/S) AUG. 14+ GAGE HEIGHT, 2.29 FT (0,698 M),
RATING TABLES (GAGE HEIGHTy IN FEETs AND DISCHARGEs IN CUBIC FEET PER SECOND).
(STAGE~DISCHARGE RELATION AFFECTED BY ICE NOVe 25 TO APR. 3o)
OCT., 1 TO APR, 9 APR. 10 TO AUGe 23 AUG. 24 TO SEPT, 30
3.1 362 e,o0 3+800 2.2 81 4,0 812 2,5 180 6.0 29340
400 780 10,0 5+800 2.5 168 6,0 29340 3.0 387 S.0 S5+210
6.0 2+100 3,0 367 a,0 4,210 4.0 910
11,0 T+740
OISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES
oAy ocT NOv DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 1010 486 520 320 11¢ 130 2500 752 1190 178 250 635
2 850 487 460 aleo 120 130 2300 667 1370 403 262 s20
3 732 463 420 310 120 130 1600 6l2 1120 1010 302 442
4 651 435 3s0 300 120 130 1840 567 896 964 262 388
5 550 405 350 320 120 130 2280 S22 730 174 222 348
6 563 330 340 330 120 130 3420 479 607 657 196 07
7 530 492 330 320 120 130 4770 644 512 557 172 271
8 1010 725 320 280 130 140 3670 4S2 617 567 155 269
9 2200 692 330 230 130 150 4080 1280 592 512 142 237
10 1970 674 330 210 130 160 6930 1310 493 493 135 224
11 3210 664 340 200 130 170 5260 1110 430 412 130 271
12 5550 €09 340 190 130 180 3820 890 380 a4 122 456
13 4370 542 350 180 130 190 3200 746 336 344 113 745
14 3220 504 360 177 130 200 2640 657 310 318 108 750
15 26480 492 370 160 120 210 2270 662 426 270 116 715
16 1630 552 370 160 120 220 2130 113 493 226 132 570
17 1530 613 350 160 120 240 2120 642 622 207 148 476
18 1330 566 430 160 120 250 2200 572 597 278 148 452
19 1250 536 470 160 120 260 2310 507 507 779 138 384
20 1090 872 460 160 120 270 2240 466 412 662 127 361
21 548 2020 440 160 120 280 2040 439 344 512 119 343
22 833 1470 420 160 120 310 1700 403 2%0 448 119 328
23 738 1190 400 150 130 350 1540 367 250 677 2080 294
24 672 812 370 1s6 130 400 1480 344 230 672 4720 266
25 640 600 350 156 140 440 1400 322 219 652 3950 249
26 618 600 340 140 130 460 1280 607 211 784 2770 224
27 583 600 330 140 130 520 1140 713 207 612 1810 224
28 566 600 320 130 130 820 1040 871 189 466 1540 237
29 Ss32 600 220 130 - 1200 945 1100 175 390 1280 249
30 495 560 320 120 - 1400 848 1200 158 340 1020 254
31 470 - 320 120 ——— 2200 Lded 1060 - 290 790 -
TOTAL 43158 20283 11560 6180 3490 11830 75593 21596 14513 15798 23578 11466
MEAN 1392 676 ars 199 125 3as 2520 657 497 510 761 382
MAX 550 202¢ 520 330 140 2200 6930 1310 1370 1010 4720 750
MIN 470 390 320 120 110 130 848 322 158 178 108 224
CFSM 2.28 1.11 061 «33 .21 63 4.12 lelé «81 84 1.25 *63
IN, 2,63 1.23 o7l 238 .21 «73 4,60 131 291 .96 lebs 70
CAL YR 1677 TOTAL 222959 MEAN 611 MAX 6200 MIN 80 CFSM 1400 IN 13.57
WTR YR 1978 TOTAL 259875 MEAN 711 MAX 6930 MIN 108 CFSM 1.16 IN 15.80



STREAMS TRIBUTARY TO LAKE SUPERIOR

04027000 BAD RIVER NEAR ODANAHs WI==CONTINVED
(NATIONAL STREAM QUALITY ACCOUNTING NETWORK STATION)

WATER=QUALITY RECORDS

PERION OF RECORD,~=WATFR YEARS 1964=-65. 1968s 1972 TO JANUARY 1978 (DISCONTINUED).

PERIOD OF DAILY RECORD,=-=-

SPECTIFIC CONDUCTANCE:
WATER TEMPERATURES:

TASTRUMENTATION ,~~WATER=GUALTTY MONITOR SINCE SEPT, 264

FXTREMFS FOR PERICD OF DAILY RECORD,==

SPECIFIC CONDUCTANCF:
WATER TEMPERATURES:

EXTREMFS FOR CURRENT YFAR ==

SPECIFIC CONDUCTANCE!
WATER TEMPERATURES:

MAXTMUM, 10.5°C NOV.

9% MINIMUM,

1975,

VAXTMUMs 356 MICROMHOS MAY 25¢ 19773 MINIMUM,
MAXTMUMe 31,0°C JULY 19

SEPTEMBER 1975 TO JANUARY 1978 (D1SCONTINUED),
SEFTEMBER 1975 TO JANUARY 1978 (DISCONTINUED),.

VAXIMUMe 117 MICROMHOS DEC. 63 MINIMUMs 5] MICROMHOS NOVe 22,
0,0%C ON MANY DAYS DURING WINTER PERIOD.

WATER=-QUALITY DATA, OCTOBER 1977 TO JANUARY 1978

39 MICROMHOS APR. 8¢ 9y
19773 MINIMUMs 0,0°C ON MANY DAYS DURING WINTER PERIODS.

10+ 1976,

SPF- OXYGENy COLI~ STREP-
CIFIC DiS=- FORMy  TOCOCCI
STREAM=  CON= SOLVED  FECAL, FECALe  MARD=-
FLOW, PUCT- TUR=  OXYGENy (PER= 0.7 KF AGAR  NESS
INSTAN=  ANCE PH TEMPER= BI0= D15~ CENT UM=MF (COLS. (MG/L
TIME  TANEOUS (MICRO- ATURE 17y SOLVED  SATUR= (COLS,/ PER AS
OATF (CFS) MHOS) (UNTTS) (DEG C) (JTu) (MG/L) ATION) 100 ML} 100 ML) cAC03)
OCT » 1677
ée... 1100 1310 7% 7.5 8.0 7 - - K340 210 3
NOV
DON... 1630 751 115 7.3 8.5 7 10.6 95 70 830 44
EC
06,.0 1400 Ek} 130 Teb .0 4 1244 89 510 310 51
JAN » 1978
06,40 1430 304 135 Teb o5 A 12.4 90 57 69 56
HARD~ MAGNF = SODIUM POTAS= CARBON
NESSs  CALCIUM STUMs  SONIUMs AD- SIUMy BICAR- ALXA=  DIOXIDE
NONCAR- DTS- n1s= nIS- SORP= DIS=  HONATE CaR=- LINITY D1S-
BONATE SOLVED  SOLVED SOLVED TION SOLVED  (MG/L  BUNATE (MG/L SOLVED
(MG/L (MG/L (Me/L (MG/L  SODIUM RATIO (MG/L AS (MG/L AS (MG/L
DATE Cacod) AS CA) AS MG) AS NA) PERCENY AS K) HCO3) AS C03) CACO03) AS CO02)
0CT o+ lo77
180,.0 7 8.2 2.5 1.6 10 .l .8 29 0 24 1.5
NOV
08,00 7 12 3.4 2.1 Q ol o8 45 0 37 3.6
DEC
06,40 6 14 6,0 2.5 9 .2 -8 55 0 45 3.5
Jan 4 1978
04,40 15 15 4ot 2.5 9 ol .7 S0 0 41 3.2
SOLINSs SOLINS, NITRO-
CHLO~ FLUO-  SILICAs RESIQUE SUM OF SOLIDSs SOLIDSs  NITRO=-  NITRO= GENsAM-
SULFATE  RIDE. RINE, nis=- AT 180  CONSTI= DIS~ DIS= GENe GENs  MONIA o
DIS- £1S- nis= SDLVED DEGe £ TUFNTS, SOLVED  SOLVED NO2+NO3 AMMONIA ORGANIC
SOLVENR  SOLVER  SOLVED (MG/L n1s= DIS= (TONS (TONS TOTAL TOTAL DIS.
(MG/L (MG/L (MG/L AS SOLVED  SOLVED PER PER (MG/L (MG/L (M6/L
NATE  AS SO&)  AS CL) AS F) s102) (MG/L) (MG/L) AC=FT) oAY) AS N) AS N) AS N)
ocT 4 1977
é?... Te3 2.7 .l 9.3 82 47 el 290 «05 «01 «62
NOV
08,40 7¢3 4. .0 10 85 62 Jd2 172 «10 «00 «55
DEC
06,.. Te7 2.9 .0 13 96 T2 .13 85.8 22 004 .48
JAN '+ 1978
04,00 67 2.6 «0 13 102 70 el4 83.7 21 02 39
CARAONY PERI=  CHLDR=A CHLOR-8
PHOS~ CARBON» ORGANIC  PHYTO-  PERI- PHYTON  PERI- PER]~
PHES=  PHORUSs CARAQN, ORGANIC  SUS- PLANK=  PHYTON BIOMASS  PHYTON  PHYTDN
PHORLS o nIS=- ORGANIC  OIS= PENDED TONs 8I0MASS  TOTAL  CHROMO= CHROMO-
TOTAL SOLVER  TOTaL  SOLVED TOTAL TOTAL ASH ORY GRAPHIC GRAPHIC
(ME/L {MG/L (MG/L (MG/L (MG/L (CELLS  WEIGHT  WEIGHT FLUOROM FLUOROM
DATE aS Py AS P) AS C) as C) AS C)  PER ML)  G/SQ M G/SQ M (MG/M2)  (MG/M2)
0CT » 1977
1844, .03 .01 - 8.7 ot - .16 o264 «00 «00
NOV
0844, k] « 01 8.7 - - 260 - - - -
DEC
06ee, «02 .02 14 - - - - L - -
JAN s 1978
Qdeas .02 .02 -- 6.9 o - - -- -- -
K RESULTS BASER ON COLONY COUNT OUTSIDE THE ACCEPTABLE RANGE (NON=IDEaL COLONY COUNT).}
\

89
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STREAMS TRIBUTARY TO LAKE SUPERIOR

04027000 BAD RIVER NEAR ODANAHs Wl==CONTINUED

WATER=QUALITY DATA, OCTOBER 1977 TO JANUARY 1978

BARIUMs CADMIUM
ARSENIC BARIUM, SUS- CADMIUM SUS~
STREAM= SUS=  ARSENIC  TOTAL  PENDED  BARIUM, TOTAL PENDED CADMIUM
FLOW, ARSENIC PENDED DIS~ RECOV=- RECOV~ DIS~ RECUV= RECOV~ DIS~
INSTAN= TOTAL TOTAL SOLVED ERABLE ERABLE SOLVED ERABLE ERABLE SOLVED
TIME TANEOUS u6/L (u6/sL e/t (w6/L {UG/L (uG/L {uG/L (UG/L (UG/L
CATE (CFS) AS AS) AS AS) AS AS) AS BA) AS BA) AS BA) AS CD) AS CD) AS CD)
oCcT » 1977
18,00 1100 1310 1 1 0 0 0 ] 0 0 o
JAN ¢ 1978
04,00 1430 04 3 1 2 ] 0 0 2 [] 2
CHRO= CHRO= COBALTy COPPER,
MIUMy MIUN, CHRO=~ COBALT, SUS~ COPPER+ SUS= IRONe
TOTAL SUSs- MIUM, TOTAL PENDED COBALT» ToTAL PENDED  COPPER» TOTAL
RECQV~ PENDED DIS~ RECOV- RECOV~ DIS~ RECOV~ RECOV~ OIS~ RECOV~
ERABLE RECOV. SOLVFED ERABLE ERABLE SOLVED ERABLE ERABLE SOLVED ERABLE
tuG/L (uesL (uGsL (UG/L (UG/L (UG/L (UgsL (UG/L (UG/L (UG/L
DATE AS CR) AS CR) AS CR) AS CO) AS CO) AS CO) AS CU) AS CU) AS €U) AS FE)
acT o« 1977
18.,, 10 9 1 1 1 0 25 23 2 1000
JAN » 1978
04e0, <10 <10 0 0 0 0 L] 4 2 590
TRONy LEADs MANGA= MANG A=~ MERCURY
SuS=- LEADy SUS~ NESE ¢ NESE» MANGA= MERCURY SUS=
PENDED TRON TOTAL PENDED LEADs T0TAL SUS~ NESE» TOTAL PENDED
RECCV=~ DIS~ RECOV~ RECOV=~ 01s- RECQV~ PENDED 0IS- RECOV= RECOV=
FRABLE SOLVED ERABLE ERABLE SOLVED ERABLE RECOV. SOLVED ERABLE ERABLE
(Ue/L {UesL tuG/L (UG/L (UG/L (UG/L {uesL (Ue/L (ue/sL (UG/L
DATE AS FE) 45 FE) AS PR) AS PB) AS PB) AS MN) AS MN) AS MN) AS HG) AS HG)
OCT » 1977
18ee, 550 450 23 10 13 40 20 20 <,8 0
JAN » 1978
0b4se, 200 390 36 [] 36 20 0 20 <5 .0
SELE~ SILVFRy ZINCy
NIUM, SELE= SILVERs SUS- ZINCe SUS~
MERCURY SELE~ SUS=- NIUM, TotaL PENDED SILVERe TOTAL PENDED ZINCoy
DIS~- NIUV, PENDED DIS~ RECOV~= RECOV~ D1S~ RECOV~ RECOV~- DIS~
SOLVED TOTAL TOTAL SOLVED ERABLE ERABLE SOLVED ERABLE ERABLE SOLVED
tue/L (UG/L (UG/L e/t (UG/L {UG/L (ue/L (UG/L (UG/L (vG/L
DATE AS HG) AS SE) AS SE) AS SE) AS AG) AS AG) AS AG) AS ZN) AS ZN) AS ZN)
oCT » 1977
1Bea, <5 0 0 0 L] [ 0 10 0 10
JAN » 1978 -
D4eu, <e5 0 0 o o 0 0 10 0 10
QUALITATIVE AND ASSCCIATED QUANTITATIVE BIOLOGICAL DATAs OCTOBER 1977 TO JANUARY 1978
PHYTOPLANKTON
Count Percent Diversity Sampling
Date Time Organism (cells/ml1) of total index method
Nov. 8, 1977 1630 CHRYSOPHYTA Grab
Bacillariophyceae sample
Cocconeis 27 10
Gomphonema 73 28
Navicula, 60 23
Nitzschia 27 10
Synedra 40 15
CYANOPHYTA
Cyanophyceae
Aphanizomenon 33 13
TOTAL 260 2.5
SPE=~ SEDI- SED.
CIFIC MENT SUSP,
aTREAM~ CON~ SEDI- DIsS- SIEVE
FLOW, pucT~ MENT s CHARGE o Dlam,
INSTAN=- ANCE TEMPER= SUS~ SUs- % FINER
TIME TANEOUS (MICRO=~ ATURE PENDED PENDED THAN
DATE (CFS) MHOS) (DEG C) (MG/L) (T/DAY) 4062 MM
0CT » 1977
18440 1100 1310 75 8.0 25 aa a3
nOV
DOB... 1630 751 1158 8,5 20 41 91
EC
06440 1400 331 130 0 3 27 100
JAN o 1978
[ LY 1430 304 135 5 4 3.3 13



Day

—
QODNI NP WN -~

-t
> WN -

15

Davy

MaXx

MAX

9.0
9.5
9,5
8.0

7.0
Te5

9.5

STREAMS TRIBUTARY TO LAKE SUPERIOR

04027000 B©AD RIVER NEAR ODANAHs WI==CONTINUED

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEGe C)e OCTOBER 1977 TO JANUARY 1978

MIN

CCTOBER

MIN

CCTORER

7.5

840
8.0
645
545
6.0
7.0

4.0

MEAN

TEMFERATURE (DEG. C) OF WATERe OCTOBER 1977 TO JANUARY 1978

MEAN

A.0

8.5
8.5
7.0
6.0
6.5
7.5

MAX

MAX

7.5

MIN

NOVEMBER

MIN
NOVEMRER

7.0
605
645
445
3.5

MEAN

MEAN

7.5
7.0
7.0
5.5
4.0

4.0

MAX

MAX

MIN
DECEMBER

MIN
DECEMBER

ME AN

MEAN

MAX

MAX

MIN
JANUARY

MIN
JANUARY

NEAN

MEAN

91



92

STREAMS TRIRUTARY TO LAKE SUPERJOR
04027500 WHITE RIVER NEAR ASHLANDs WI

LOCATION,==LAT 4622950 LONG 90°54915% IN NE 1/4 SECe6¢ To46 Neoov R4 Wo9 ASHLANO COUNTYs HYDROLOGIC UNIT
04010302+ AT DOWNSTREAM ENDN OF POWERPLANT OF LAKE SUPERIOR DISTRICT POWER COss 043 MI (0.5 KM) DOWNSTREAM
FROM BRIDGE ON STATE HIGHWAY 112 OVER DAMy AND 445 MI (7.2 KM} SOUTH OF ASHLAND CITY LIMITS,

DRAINAGE AREA,--279 MIZ (723 KM2),
PERIDD OF RECORD.==MAY 1948 TO CURRFNT YEAR.

REVISED RECORDS,--WRD WIS, 1671t DRAINAGE AREA,
DATUM OF GAGE IS 660,15 FT (201.2)14 M) NATIONAL GEODETIC VERVICAL DATUM OF 1929

GAGE «==WATER=STAGE RECOROER,
PRIOR TO MAY 20+ 1976+ NONRECURDING GAGE AT SAME SITE AND

(LAKE SUPERIOR DISTRICT POWER CO. RENCH MARK),
DATUM,

REMARKS . ==RECORDS GOOD EXCEPT THOSE FOR WINTER PERIOD AND THOSE FOR PERIODS DF NU GAGE-HEIGHT RECORDs NOV, 22
TO DEC. 3s JAN. 31 YO FER, 6+ AND APR. 11-=19s WHICH ARE FAIR.

AVERAGE DISCHARGE ,==30 YEARS., 284 FT3/S (8.043 M3/S)y 13,82 IN/YR (351 MM/YR),

EXTREMFS FOR PERIOD OF RECORD,==MAXIMUM DISCHARGE, 69270 FT3/S (178 M3/5) JULY ls 1953¢ GAGE HEIGHTs 7.90 FT
(24408 M) FROM RATING CURVF EXTENDED ABOVE 3,000 FT3/S (85.0 M3/S)3 MINIMUM, 3.1 FT3/5 (0.089 M3/S) aPR.
28-30s 1949y GAGE HFIGHTe 0.09 FT (0.027 M),

EXTREMFS FOR CURRENT YFAR,==MAXIMUM NISCHARGEs 50660 FT3/S (160 M3/S) aUG. 23+ GAGE WEIGHTs 7.32 FT (2.231 M)
FROM FLOODMARKSS MINIMUM DAILYs 132 FT3/S (3.74 M3/S) DECe 5.

RATING TABLF (GAGE HEIGHTs» IN FEETs aND NDISCHARGE, IN CUBIC FEET PER SECO MD).
(STAGE=-DISCHARGE RELATION AFFECTED BY ICE JAN. 10 TO MAR. 1l ANO BY SHIFTING
CONTROL ¥AY 9 TO JUNE 15,)

0.9 iio 2.0 585
1.0 136 3.0 1270
le# 2716 5.0 39160

DISCHARGEs IN CURIC FEET PER SECONDs WATER YEAR OCTDBER 1977 TO SEPTEMRER 1978
MEAN VALUES

DAY ocr NOV NEC JAN FER MaR APR MAY JUN JuL AUG
1 343 22% 160 212 150 160 552 196 478 194 188
2 292 227 160 202 140 170 751 178 392 289 175
3 269 220 160 209 150 190 519 177 3s8 382 207
4 250 212 150 192 160 160 635 163 217 379 185
L] 237 204 132 205 170 170 659 175 219 332 172
6 209 211 165 191 180 190 1140 161 183 260 177
7 205 218 191 201 180 160 1040 159 192 254 165
] 618 261 203 203 170 150 990 176 224 280 167
9 607 213 202 168 160 170 1140 209 236 293 168
11 586 220 1R1 140 160 160 1100 213 195 270 167
11 1060 23n 158 160 170 257 1000 199 169 242 163
12 769 223 163 180 170 196 840 168 167 225 154
13 767 207 192 190 170 257 660 179 156 399 145
le 707 216 213 190 170 222 500 164 163 257 154
15 621 214 217 180 170 211 390 167 177 228 162
16 465 216 216 180 170 204 150 174 233 204 203
17 396 236 221 180 170 204 340 165 216 214 224
18 323 230 291 170 170 196 330 169 215 267 207
19 292 218 425 160 170 190 350 179 193 237 170
20 276 412 a8l 150 180 202 363 184 172 206 157
21 262 484 316 15¢ 215 341 189 173 202 151
a2 248 360 236 150 229 318 191 173 188 185
23 245 290 202 150 252 294 186 163 2064 2700
24 232 250 171 150 232 281 194 153 217 1320
25 260 200 175 150 211 268 235 173 192 1540
26 232 170 161 150 226 265 348 216 203 1460
27 225 150 179 150 260 236 389 163 193 1190
29 23 160 218 150 721 231 746 167 182 93}
29 218 150 239 160 706 217 552 184 184 596
30 220 160 239 170 184 196 595 172 185 449
31 216 ——- 215 160 764 -—— 530 —— 195 3To
ToTAL 11926 6983 6512 5333 4760 8459 16274 7710 6350 7557 14602
NEaN 365 233 210 172 170 273 542 269 212 264 465
MaAX 1060 4G4 425 212 220 784 1140 746 478 399 2700
MIN 205 150 132 140 140 150 196 159 153 182 165
CFSM 1.38 o84 .75 +62 .61 .98 1,94 «89 o6 +88 1.67
In, 1.59 93 .87 «71 63 1,13 2,17 1.03 «85 1.01 le92
CAL YR 1977 TOTAL 96991 MEAN 266 MAX 1170 MIN 132 CFSM .95 IN 12.93
WYR YR }978 TOTAL 103843 MEAN 285 NAX 2700 MIN 132 CFSM 1.02 IN 13.85

SEP

267
268
209
219
211

210
201
190
182
183

188

1.01



STREAMS TRIBUTARY TO LAKE SUPERIOR

04027595 BAD RIVER AT ODANAH» Wl
(NATIONAL STREAM=QUALITY ACCOUNTING NETWORK STATION)

LCCATION,=~LAT 4€°36737"y LONG 90°41¢12%y IN SE 1/4 SE 1/4 NW 1/4 SEC.25¢ T+48 Nev Re3 Wiy ASHLAND COUNTY,
HYDROLOGIC UNTT 04010302+ RAD RIVER INDIAN RESFRVATION AT BRIDGE ON U.S, HIGHWAY 2 AT ODANAH,

NRAINAGE AREA.==G70 M1 2 (29512 kM%),
WATER=QUALITY RECORDS

PERIOD OF RECORC.--FERPUARY TO SEPTFMBER 1978,
PFRIOD OF DAILY RECORN,~=

SPECIFIC CONDUCTANCF: JULY TO SEPTEMBER 1978,

WATER TEMPERATURFS: JULY TO SEPTFMBER 1978,
TASTRUMENTATION,~~WATFR=GLALITY MONTTOR SINCE JULY 12, 1978,
EXTREMES FOR PFRICD OF DAILY RECCRD,=~

SPECIFIC CONDUCTANCE: MAXIMUMs 613 MICROMHOS JULY 19+ 19783 MINIMUMy 60 MICROMHOS AUG, 24y 1978,
WATER TEMPERATURESS MAXIMUMs 27.0°C AUGe l4s 159 19783 MINIMUM, 14,0°C SEPT. 29+ 19784

WwATER-QUALITY DATAs FEBRUARY YO SEPTEMBER 1978

SPE= OXYGEN» coLi~
CIFIC DIS~ FORM»
STREAM=  CON=- SOLVED  FECALs
FLOwW,y DUCT~ TUR=~ TUR- OXYGENy (PER~ 0.7
INSTAN= ANCE PH TEMPER= BID~ 81D~ 1] &34 CENT UM=MF
TIME TANECUS (MICRO~ ATURE ITY Ty SOLVEOD SATUR= (COLS./
DATE (CFS) MHOS) (UNITS) (DEG C) (JTU) (NTU) (MG/L) ATION) 100 ML)
FER » 1978
Olees 1145 270 175 Te7 «0 2 - 11e4 a2 K10
MAR
ldees 1530 450 168 7.5 .0 L} - 11.8 85 87
APR
04ees 1548 2350 100 7.8 5 45 - 1240 87 K25
MAY
0260 1530 8%0 120 Be O 11.0 10 il 98 93 Ké
JUN
2lees 1245 G40 1¥4-1 7.9 20.5 btad 3.0 8.1 94 X29
JuL
12e0. 1700 €00 128 7.6 21.0 - 1o 7.2 84 718
AUG
Oles, 1430 460 142 7.9 2240 - 8.0 7.6 90 40
SEP
12e0s 1600 600 165 7.7 18,0 s 9.0 7.9 e? 120
STREP=
Tocecccr HARD~ MAGNE~- SODIUM POTAS-
FECALs  HARD~ NESSs  CALCIUM SIUMs  SODIUMe AD= SIuMe BICAR-
KF AGAR NESS NONCAR- DIS~ DIS= DIS=- SORP~ DIS~ BONATE
(cOLS., (MG /L BONATE SOLVED SOLVED SOLVED TION SOLVED (MG/L
PER AS (MG/L (MG/L (MG/L (MG/L  SODIUM RATIC (MG/L AS
DaTE 100 ML) CACC3I) CACO3) AS CA) A5 MG) AS NA) PERCENT AS K) HCO)
FER ¢ 1978
O0less 24 150 16 36 14 4.3 6 .2 1.3 160
MAR
l4ees (3] 17 4 21 6,0 3.7 9 .2 1.0 89
APR
[ LTS 120 36 7 9.5 2.9 2,1 11 2 1.3 35
MAY
02e00 40 49 1 13 3.9 2.4 10 Y o8 58
JUN
Clees 120 59 8 16 4,6 2.6 9 .l o7 -
JuL
1240, 340 62 1 17 4.8 2,7 8 ol 9 -
AUG
Olees 220 67 4 18 5.3 245 7 .l 9 -
SEP
12¢04 260 A4 1o 23 645 2.8 7 el 1e0 -

K RESULTS AASEC ON COLONY COUNT OUTSIDE THE ACCEPTABLE RANGE (NON-IOEAL COLONY COUNT),



94

C
ALKa= DI
CAR= LINITY
BONATE (MG/L S
{MG/L AS {
DATE  AS €03) CAC03) aS
FEB » 1978
0less 130
MaR
léee, 0 73
APR
O4eoe 0 29
MAY
02¢ee 0 48
JUN
2leee - s1
JUL
12e0a - 61
AUG
Olees - 63
SEP
12e0, - 74
SOLINSs  NITRO- N
D1S~ GEMNy
SOLVED NO2¢NO3 AM
(TONS TOTAL T
PER (MG/L (
DATE DaY) AS N) A
FEB » 1978
0lees 130 1.1
MAR
léae, 123 .21
APR
O4ees 431 .23
MAY
02400 202 .04
JUN
2leee 166 N6
JuL
12¢ee 157 .08
AUG
0lese 135 .06
SEP
12400 193 04
PHOS~
PHORUSs CARBON»
D1S~- ORGANIC
SOLVED TOTAL
{MG/L (MG/L
DATE S P) As ©)
FEB » 1978
0lees «03 1.8
MaAR
14ae, .01 1.4
APR
O0beos «02 -
MAY
02e0. «01 4.4
JUN
2lea, «02 12
JuL
12¢00 «01 -
UG
Oleee W01 6.9
SEP
12604 01 7.7

STREAMS TRIBUTARY TO LAKE

04027595 BAD RIVER AT ODANAHs

SUPERJOR
WI==CONTINUED

WATER-QUALITY DATAe. FEBRUARY TO SEPTEMBER 1978

. SOLIDSy SO
ARBON CHLO= FLUO=  SILICA+ RESIDVE Sul
OXIDE SULFATE RIDEs RIDEs pIs= AT 180 Col
DIS~ DIS~ DIS- DIS~ SOLVED DEG. C Tu
OLVED  SOLVED  SOLVED SOLVED  (MG/L 01s=
MG/L (MG/L (MG/L (MG/L AS SOLVED S
C02) AS S0&) AS CL) AS F) slo2) {NG/L) {
S.l 8,1 5.0 ol 21 179
4.5 7.7 3.8 o0 14 101
9 L 1.0 .0 Be9 68
9 7.2 2.8 .0 7.0 84
Ll 5.5 2.7 ol 8.8 114
- 5.3 2.3 o1 10 97
- 4.9 2.3 .0 10 109
- 5.2 2.4 ol 11 123
NITRO=  NITRO-  N1TRO-
ITRO=  NITRO= GENsAM= GENyNH4 GEN¢AM=
GEN» GENy  MONIA ¢ ¢ ORGe MONIA ¢ NITRO= N
MONIA ORGANIC ORGANIC  SUSP.  ORGANIC GENy
oTaL TOTAL ToTAL TOTAL DIs. TOTAL T
MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (
S N) AS N) AS N) AS N) AS N) AS N} aS
009 .26 ¢35 .00 5 leb
.02 .20 22 «00 42 43
«05 «55 «60 34 26 «83
.01 <38 «39 .00 ol X
.02 «59 61 .00 «91 67
«05 *88 +93 +03 «S0 1.0
«01 .71 .72 «08 64 .78
«03 49 o852 07 45 56
CARBON s PERI=  CHLOR=A
CARBONs ORGANIC  PHYT0-  PER]=- PHYTON  PERI=
ORGANIC  SuS- PLANK=  PHYTON BIOMASS  PHYTON
D1S= PENDED TONy  BIOMASS  TOVAL  CHROMO=
SOLVED TOTAL TOTAL ASH DRY GRAPHIC
(MG/L {MG/L (CELLS  WEIGHT  WEIGHT FLUOKOM
AS C) AS C) PER ML) G/SQG M G/SA M (MG/M2)
- - 4900 - - -
6ed 1.5 - - - -
- - 200 .- - -
- - 980 3,40 4,40 «060
10 1.0 630 - - .-

LIDS»
M OF
NST=
ENTS»
D1S~
OLVEO
MG/L)

SOl

S
{

169
101
S0
66
12
80
a2
97

1TRO~-
GENy
0TAL
MG/L
NO3)

P
Ph
T
(
A

644
1.9
3.7
1.9
3.0
4,5
3.5
2.5

CHLOR=-B
PER]=
PHYTON

CHROMO=-

GRAPHIC

FLUOROM

{MG/M2)

LIDSy
pIs=
OLVED
TONS
PER
C=FT)
.24
14
«09
.11
e16
.13
.15

17

HOS=
ORUS »
oTAL
MG/L
s P)
03
.02
.12
.02
02
«05
+03

04



STREAMS TRIBUTARY TO LAKE SUPERIOR

04027595 BAD RIVER AT QDANAHy WI==CONTINUED

WATER=QUALITY DATA, FEBRUARY TO SEPTEMBER 1978

BARIUM,
ARSENIC BARIUM,  SUS-
STREAM- SUS~ ARSENIC TOTAL PENDED BARTU!
FLOW, ARSENIC PENDED DIS~ RECOV=~ RECOV=~ DIS~
INSTAN=  TOTAL ToTAL SOLVEND  ERABLE  ERABLE SOLVE
TIME TANEOUS e/t (UG/L UG/L UG/L {u6sL ({1774
NATE (CFS) AS AS) AS AS) AS AS) AS BA) AS 8A) AS B
APR » 1678
04,0 1545 2350 2 0 2 0 0
JuL
12..0 1700 600 1 1 0 0 0
CHRQ= FHRC= COBALT,
MIUMy MIUV, CHRO=  COBALTy  SUS~ COPPERS
TOoTAL Suse- MIUM, TOTAL PENDED COBALT» TOTAL
RECOV=  PENCED  DIS~ RECOV=-  RECOV~ DIS~ RECOV=
ERABLE RECCV. SOLVFD ERABLE ERABLE SOLVED ERABLE
est (UG/L UG/L {UG/L {uG/L {UG/L (UG/L
0aTE AS CR) AS CR) AS CR) AS CO) AS CO) AS CO} AS CU)
APR » 1978
Odue, 20 18 2 1] 0 0 7
JuL
12¢e,s 10 10 0 0 0 0 E)
TRON» LEADs MANGA=  MANGA=
SUS- LEADy SUS~ NESE » NESE»
PENDED IRCA» ToTaL PENDED  LEADs TOTAL Sus=
RECCV= DIS~ RECOV= RECOV~ DIS~ RECOV= PENDED
FRABLE SOLVED ERABLE ERABLE SOLVED ERABLE RECOV.
(UG/L (UG/L {UG/L {UG/L (UG/L (V6/L (UG/L
0aTE aS FE) AS FE) AS PB) AS PR) AS PB) AS MN) AS MN)
APR s 1978
Odea, 2500 320 é 0 6 70 60
JuL
12e0a 1100 450 15 8 7 60 40
SELE= SILVERy
NIUMe SELE=~ STLVERy SUS=~
MFRCLRY  SELF= SUS~- NIUMy TOoTAL PENDED SILVERs
IS~ NIUMY PENDED DIS= RECOVe  RECOVe DIS-
SOLVED TOTAL TOTAL SDLVED ERABLE ERABLE SOLVED
(vesL (UE/L {UG/L {UG/L (UG/L (UG/L [{VI-74N
DaTE AS BE) AS SF} AS SE) AS SE) AS AG) AS AG) AS AG)
APR » 1978
O4ae, <.5 [ 0 (] (] 0 0
JuL
1240, o5 0 [ 0 0 0 [}

CADMIUM
CADMIUM SUS~
My TOTAL PENDED CADMIUM
RECOV=~ RECOV~ DIS~
D ERABLE ERABLE SOLVED
L {UG/L (UG/L (UG/L
A) AS CD) AS CD) AS CD)
0 0 0 0
0 0 0 0
COPPER
SUS~ IRONY
PENDEO COPPER» TOTAL
RECOV= DIS- RECOV=
ERABLE SOLVED ERABLE
esL {UG/L (UG/L
AS CU) AS Cu} AS FE)
4 3 2800
2 3 1500
MERCURY
MANGA= MERCURY SUS=
NESE ¢ TOTAL PENDED
DIS- RECOV= RECDV=
SOLVED ERABLE ERABLE
e/L (UG/L (UG/L
AS MN) AS HG) AS HG)
10 <5 o0
20 ] o0
ZINC,
ZINC» SUS-
TOTAL PENDED ZINCs
RECOV~ RECOv=~ DIS~
ERABLE ERABLE SOLVED
wesL (U6/L (W6/L
AS IN) AS 2N) AS ZN)
10 0 10
10 0 10



STREAMS TRIBUTARY TO LAKE SUPERIOR
04027595 BADQ RIVER AT ODANAHs WI=~CONTINUED

QUALITATIVE AND ASSOCTATED QUANTITATIVE BIOLOGICAL DATA. FEBRUARY T0 SEPTEMBER 1978

PHYTOPLANKTON
Count Percent Diversity Sampling
Date Time Organism (cells/ml) of total index method
Mar. 14, 1978 1530 CHLOROPHYTA Grab
Chlorophyceae sample
Qocystis 1]
CHRYSOPHYTA
Bacillariophyceae
Amphora 35 1
Diatoma ]
Epithemia 0
Gomphonema ]
Navicula 180 4
Nitzschia 0
Surirella 0
Synedra 0
CYANOPHYTA
Cyanophyceae
Anabaena 110 2
Gomphosphaeria 4,400 91
EUGLENOPHYTA
Euglenophyceae
Trachelomonas 0
TOTAL 4,900 0.7
May 2, 1978 1530 CHLOROPHYTA Grab
Chlorophyceae sample
Chlorella 60 8
Chlamydomonadaceae 40 5
CHRYSOPHYTA
Bacillariophyceae
Cyclotella 380 48
Cymbella 40 S
Navicula 20 3
Nitzschia 80 10
Synedra 99 12
CYANOPHYTA
Cyanophyceae
Anacystis 80 10
TOTAL 800 2.4
June 21, 1978 1245 CHLOROPHYTA Grab
Chlorophyceae sample
Ankistrodesmus 100 10
Scenedesmus 15 1
CHRYSOPHYTA
Bacillariophyceae
Asterionella 190 19
Cocconeis 15 1
Cyclotella 15 1
Cymbella 29 3
Diatoma 44 4
Fragilaria 29 3
Gomphonema 15 1
Melosira 73 7
Navicula 150 15
Nitzschia 15 1
CYANOPHYTA
Cyanophyceae
Oscillatoria 290 30
TOTAL 980 3.0
July 12, 1978 1700 CHLOROPHYTA Grab
Chlorophyta sample
Ankistrodesmus 14 2
Chlamydomonas 29 5
Scenedesmus 170 27
CHRYSOPHYTA
Bacillariophyceae
Cocconeis 29 5
Cyclotella 29 S
Diatoma 14 2
Fragilaria 14 2
Melosira 29 S
Navicula 43 7
Nitzschia 86 14
CYANOPHYTA
Cyanophyceae
Oscillatoria 130 20
PYRRHOPHYTA
Dinophyceae
Peridinium 25 S

TOTAL 630 3.1



STREAMS TRIBUTARY TO LAKE SUPERIOR
04027595 BAD RIVER AT ODANAHs WI==CONTINUED

WATER=-QUALITY DATAs FEBRUARY TO SEPTEMBER 1978

SPE~ SEDI~ SED,
CIFIC MENT SUSP,.
STREAM~  CON= SEDI~ DIS- SIEVE
FLOW, DUCT~ MENTy  CHARGE» DIAM,
INSTAN-  ANCE TEMPER=  SUS~ SUs= % FINER
TIME  TANEOUS (MICRO-  ATURE PENDED  PENDED THAN
DATE (CFS) MHOS) (DEG C) (MG/L)  (T/DAY) +062 MM
FER + 1978
Oleve 1145 270 175 o0 4 2.9 92
0le,. 1330 320 125 .0 3 2.6 -
FMAR
134, 1330 400 160 .0 S Seé -
1404, 1530 450 168 o0 3 3.6 100
sPR
[ L 1545 2350 100 o5 86 546 98
May
02.,, 1530 890 120 11.0 11 26 L}
JUN
3 TP 1245 5640 125 20.5 7 10 100
Jut
12.., 1700 600 12r 2140 27 44 78
UG
Oleas 1430 460 142 22.0 10 12 100
23.,. 1435 4140 95 16,5 - - -~
SEP
12¢as 1600 600 165 18.0 14 23 85

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEGe C)e  JULY TO SFPTEMBER 1978

Day MAK MIN MEAN MAX MIN MEAN MAX MIn
JuLy AUGUST SEPTEMBER

1 - ——- - 154 l46 151 116 108
? - - - 153 145 149 123 117
3 - - - 155 148 151 131 123
4 —— el - 158 151 153 139 131
il - - bl 158 152 154 145 138
6 - e - 206 152 le0 153 144
7 - —— - 166 155 100 154 149
R ——- - —— 168 161 165 158 152
9 - - - 178 167 171 163 157
10 —— - Rl 183 171 177 166 16l
11 - - —— 184 176 180 168 165
1?7 123 iz0 122 184 179 182 171 164
13 149 123 137 189 182 185 167 156
14 143 133 138 187 184 186 155 128
15 144 135 138 189 187 188 128 126
16 148 14l 144 187 184 185 128 126
17 196 146 150 188 186 187 129 126
18 159 151 155 187 180 185 132 128
19 613 141 268 182 177 180 140 132
20 529 115 280 180 177 178 147 139
21 481 121 280 182 178 181 151 147
e2 516 120 318 184 182 183 154 149
23 551 120 393 182 70 125 154 151
24 s87 lo8 193 106 60 B4 158 153
25 517 112 375 76 69 71 160 157
26 547 115 395 712 69 10 l64 159
27 499 129 351 80 73 76 166 162
28 516 142 318 88 80 84 169 165
29 —— —— —— 9s 88 92 170 167
30 - —— —— 101 94 98 169 167
31 -~ - - 108 101 104 - -——
MONTH 613 108 246 206 60 148 171 108

MEAN

111
120
127
133
140

146
152
155
160
164

106
166

137
127

1e?
127
130
136
142

149
151

155
158

161
164
168
168
168

147

97
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DAY

MAX

2640

STREAMS TRIBUTARY TO LAKE SUPERIOR

064027595 BAD RIVER AT ODANAHs WI=-=CONTINUED

TEMPERATURE (DEG, C) OF wATERs JULY TO SEPTEMBER 1978

MIN

JuLy

MEAN

MAX

23.0
23.5
2345
2240
22,0

23.0
23.5
24¢5
25.5
2445

23.5
2540
255
27.0
27.0

2645
2540
2545
25.0
2445

23.5
23.5
23.0
1840
19.0

1940
1945
19.5
20.5
2045
1945

27.0

MIN
AUGUST

2240
2240
22.0
2000
20.5

‘2240
225
23.5
2445
23.0

2245
23.0
2440
2540
2640

250
2440
24.0
2440
23.0

2245
23.0
18.0
18.0
18.0

19.0
1940
19.0
19.0
19.5
19+0

1840

MEAN

22.5
2340
2245
2le0
210

2245
23.0
2440
2445
23.5

2340
2440
2445
2640
2645

2640
2445
2540
2445
23.5

23,0
23.5
20.0
18.0
18.5

19.0
19.5
1945
195
2040
19.0

2245

MAX

2040
22.5
2245
2245
24,0

2445
2445
2440
2240
2240

21.5
20.5
18,0
1545
15.5

15,0
15.0
15.9
17.0
17.5

17.5
16.0
16.0
1640
16.0

15.5
1640
16.0
15.0
15.0

2445

MIN

SEPTEMBER

190

MEAN

1945
2le0
2240
215
2245

2345
2440
2340
2145
2145

2140
19,5
16.5
15.0
1545

15.0
1540
1540.
1640
17.0

1640
1545
1545
15.5
155

15.0
155
1540
1445
1540

18.0



STREAMS TRIBUTARY TO LAKE SUPERIOR
04031000 BLACK RIVER NEAR BESSEMERe MI
LOCATION.~~LAT 46730941% LONG 90°04128%¢ IN NE 1/4 SE 1/6 SEC,32s T,4B Noo.Re46 Weo GOGERIC COUNTYs HYDROLOGIC
UNIT 064020101¢ ON RIGHT BANK 450 FT (137 M) DOWNSTREAM FROM BRIDGE ON COUNTY HIGHWAYs 500 FT (152 M) DOWNSTREAM
FROM POWDER MILL CRFEKy AND 245 MI (4.0 KM) NORTHWEST OF BESSEMER.
DRAINAGE AREA,-=200 MI2 (S5)8 KM2),
PERION OF RECORD.--0CTDBER 1954 TO CURRENT YEAR,
REVISED RECORDS.==wSP 1911: PRAINAGE AREA.

GAGE o ==WATER=STAGE RECORDER. DATUM OF GAGE IS l19154¢3 FT (351,83 M)s NATIONAL GEODETIC VEWNTICAL DATUM OF 1929
(LEVELS BY REGISTERFD SURVEYOR) .

REMARKS 4 ==RECORNS GOOD EXCEPT THOSE FOR THE WINTER PERIUDy WHICH ARE FAIR, PRIOR TQ 1967+ FLOW INCLUDED SOME
sgggno WATER PUMPE(Q FRCM MINES AT BESSEMER. SEVERAL OBSERVATIONS OF WATER TEMPERATURE WERE MADE DURING THE
.

AVFRAGE OISCHARGE.==24 YEARSy 235 FT3/S (64655 M3/S)e 15,96 IN/YR (405 MM/YR),

EXTREMFS FOR PERICD OF RECORN,-~-MAXTMUM DISCHARGEs 144800 FT3/5 (419 M3/S) APR. 24y 1960+ GAGE HEIGHTs 14,27 FT
(60349 M)y FRCM FLOODMARK, FROM RaTING CURVE EXTENDED ABOVE 5¢300 F13/5 (150 M3/5) ON BASIS OF SLOPE=AREA
MEASURFMENT CF PEAK FLOW) MINIMUM DAILYs 648 FT3/5 (0419 M3/5) SEPT. 25+ OCTs 1=3s 19763 MINIMUM GAGE HEIGHT+
0.36 FT (0,110 M) SFPT, §, 1970,

EXTREMFS FOR CURRENT YFAR,-=PEAK OISCHARGES ABOVE BASE OF 19500 FT3/S (42,5 M3/5) AND MAXIMUM (¥)3

DATE TINE € 1SCHARGE GAGE HEIGHT DATE TIME DISCHARGE GAGE HEIGHT
(FT3/5) (M3/S) (FT) ()] (FT3/S) (M3/S) (FT) M)

ocT, 12 0700 *2,360 66,8 #6.36 1,932 APR, 17 2400 19920 43.0 4091 14497

APR. 9 2200 1+870 $3.0 556 1,689 MAY 39 1000 12720 48617 5.28 1.609

MINIMUM DISCHARGEe 23 FT3/S (0,65 M3/8) AUG. 10 12+ GAGE HEIGHTs 0.61 FT (0,186 M).

DISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1977 10 SEPTEMRER 1976
MEAN VALUES

CAY ocY NOV DEC JAN FEB MAR APR MAY JUN JUL AUB SEP
1 402 161 215 110 64 45 495 432 985 k] 62 129

2 339 151 200 108 64 4 482 366 856 45 68 97

1 - 276 144 180 105 64 I 422 3 663 S4 66 69

s 238 132 170 100 64 43 526 267 506 s9 56 53

s 236 124 160 96 64 4 695 230 395 65 49 47

6 209 118 150 94 64 46 1050 201 303 65 43 41

7 167 127 140 51 64 44 1340 178 248 106 38 36

A 488 128 13% 89 64 44 1220 210 284 165 33 34

9 856 127 130 87 64 44 1460 417 231 133 28 32
10 740 138 130 66 64 ' 1740 s17 191 ny 25 31
11 1280 147 125 84 64 4 1430 469 160 89 26 31
12 2270 139 120 82 64 4 1230 asz 140 74 25 46
13 1830 129 120 80 63 4 1260 296 117 86 3] 56
1a 1280 125 120 78 62 45 1040 293 109 64 30 76
15 986 133 120 76 61 45 1000 334 116 52 35 9
16 769 156 120 7S 60 46 1100 307 149 42 41 71
17 607 209 130 74 58 46 1270 250 153 36 42 69
18 561 203 140 73 57 47 1450 207 126 124 40 62
19 510 188 150 n 57 49 1470 176 104 106 34 59
20 426 466 150 70 56 52 1360 159 89 103 29 54
21 3s? 81% 150 69 S5 55 1120 135 12 a0 27 51
22 302 613 140 68 S4 s7 1040 116 60 8s 26 48
23 260 483 140 68 s2 60 1060 99 s2 158 638 42
26 232 440 135 68 50 64 1060 G4 49 127 74 36
25 217 400 135 67 48 70 1070 124 45 133 608 34
26 202 3s0 130 67 47 80 945 164 44 174 S22 36
27 189 310 125 66 46 100 824 164 42 152 427 41
28 177 285 120 66 45 130 728 392 39 121 3ss 34
29 162 260 115 65 - 175 630 769 35 105 2n 34
30 150 230 115 65 - 213 529 1530 30 86 202 39
3 1s1 .e- 110 64 .- 302 =e 1090 e 13 155 ~ee
TOTAL 16838 7475 4320 2459 1639 2209 31066 10693 6395 2914 4808 1566
MEAN 543 245 139 793 58,5 1.3 1036 348 213 9440 158 5242
Max 2270 819 215 110 64 302 1740 1530 985 174 174 129
MIN 150 118 110 64 45 43 422 [ 30 3 24 1)
CFSM 2.72 1.25 .70 40 »29 *36 5.18 1.73 1,07 o7 *76 26
I, 3.13 1.39 .60 46 «30 sy 5,76 199 1.19 54 -89 .29

CAL YR 1977 TOTAL 87940 MEAN 241 MAX 2270 MIN 11 CFSM 1.21 IN 16436
wTR YR 1978 TOTAL 92378 MEAN 253  MaX 2270 MIN 24 CFSM .27 IN 17.16
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STREAMS TRIBUTARY TO LAKE SUPERIOR
04031500 PRESQUE ISLE RIVER AT MARENISCOs M1

LOCATION.~=LAT 46°22020", LONG 89°41932%, IN SE 1/4 NW 1/4 SEC+21s To46 Nos Re4I Wes GOGERIC COUNTYs HYDROLOGIC
UNIT 040201019 ON LEFT PANK 043 MI (0.5 KM) UPSTREAM FROM HIGHWAY BRIDGE IN MARENISCOs AND 145 MI (2.4 KM)
DOWNSTREAM FROM CONFLUENCE OF EAST ANG WEST BRANCHES.

DRAINAGE AREA,==17]1 MI2 (443 KM2),
PERIOD OF RECORD.~=FEBRUARY 1945 TO CURRENT YEAR.

REVISED RECORDS,.=-~WSP 1707t 1954« WSP 19111 ODRAINAGE AREA.

GAGE+~~WATER=STAGE RECORCER, DATUM OF GAGE IS 15489430 FT (4534939 M}s NATIONAL GEODETIC VERTICAL DATUM OF 1929
(LEVELS BY MICFIGAN DEPARTMENT OF NATURAL RESOURCES)e PRIOR TO MAY 27, 19499 NONRECORDING GAGE AT SITE 0.3
MI (0s5 KM) DOWNSTREAM AT DIFFERENT DATUM.

REMARKS «~~RECORDS GOOD EXCEPT THOSE FOR WINTER PERIODs WHICH ARE FAIR, OCCASIONAL REGULATION FOR LAKE OR POND
LEVEL CONTROL AT SEVERAL LOCATIONS IN THE HEADWATERS. SINCE 1959¢ OCCASIONAL REGULATION BY PRESQUE ISLE
FLOODING RESERVOIRy USARLE CAPACITY, ABOUT 34000 ACRE=FT (3.7 HM3}y 2.5 MI (40 KM) UPSTREAM. SEVERAL
OBSERVATIONS OF WATER TEMPERATURE WERE MADE DURING THE YEAR,

AVERAGE DISCHARGE«~=33 YEARS, 177 FT3/S (5,013 M3/5)s 14,06 IN/YR (357 MM/YR),

EXTREMFS FOR PERIOD OF RECORD,-~MAXTMUM DISCHARGE, 34520 FT3/S (99,7 M3/S) APR:; 259 19609 GAGE HEIGHTs 11,25 FT
(34429 M)} 4 MINIMUM OBSERVEDs 13 FT3/S (0437 M3/5) SEPT, 30s 1948y GAGE HEIGMTs 2.25 FT (0.686 M)y SITE AND
DATUM THEN IN USE,

EXTREMES FOR CURRENT YFAR,==MAXIMUM DISCHARGEs 19180 FT3/S (33,4 M3/S) AUGe 25+ GAGE HEIGHTs 7,60 FT (24316 M)}
MINIMUM, 69 FT3/S (1,55 M3/S) AUB, 14s GAGE HEIGHTs 3,65 FT (1,113 M}a

DISCHARGEs IN CURIC FEET PER SECONDs WATER YEAR OCTOBER 1977 10 SEPTEMBER 1978
MEAN VALUES

DAy ocT Nov DFC JAN FER MAR APR MAY JUN JuL AUG SEP
1 253 171 140 120 98 92 181 283 981 104 99 229
? 236 172 140 115 98 92 160 229 784 148 159 207
3 211 164 140 110 98 92 152 229 696 177 195 188
& 181 155 135 110 98 92 183 218 586 166 166 180
5 185 150 130 105 98 92 206 200 351 158 137 173
[ 174 145 130 105 38 92 251 191 258 147 116 167
7 168 153 130 105 98 92 310 181 266 133 104 145
[} 226 159 130 108 98 92 306 187 335 137 95 138
9 330 157 125 105 98 92 370 252 322 123 87 138
10 339 163 125 105 96 92 485 298 298 120 81 132
11 479 176 125 105 96 92 s02 286 274 111 97 131
12 650 167 125 100 96 92 494 257 219 102 90 143
13 723 159 125 100 96 92 530 242 195 100 76 178
14 678 141 125 100 96 92 497 215 193 92 73 222
is 566 133 120 100 96 92 451 280 207 85 83 224
16 485 150 125 100 96 92 446 254 219 82 130 196
17 361 150 128 100 96 92 459 238 21s 79 135 180
18 310 146 130 100 96 92 488 215 219 101 122 155
19 308 139 140 100 96 92 510 195 224 178 110 147
20 292 168 145 100 96 92 515 180 221 163 98 142
21 271 221 145 100 96 94 497 163 191 144 90 138
22 250 265 145 100 S6 94 467 130 148 139 84 129
23 235 265 145 100 96 96 449 119 127 189 503 125
24 223 194 140 100 96 96 446 117 123 204 1030 113
25 216 180 138 100 9 96 449 119 121 289 1150 107
26 166 170 130 100 9% 96 438 143 122 333 951 108
27 110 160 130 98 92 96 412 177 117 284 ' 758 95
28 143 150 130 98 92 96 386 254 log 238 560 92
29 153 150 125 98 - 98 361 783 102 202 445 97
30 149 185 120 98 -~ 110 333 1090 101 176 333 98
3 151 .- 120 98 - 153 - 1130 - 119 260 -
TOTAL 9219 5016 4075 3180 2694 2965 11734 8915 8323 4823 8417 4517
MEAN 297 167 131 103 96,2 95.6 391 288 21 156 272 151
Max 723 265 145 120 98 153 530 1130 981 333 1150 229
MIN 110 133 120 38 92 92 152 117 101 79 73 92
CFSM 1.74 .98 7 «60 56 56 2,29 1068 1462 .91 1.59 +88
LTS 2,01 1409 .89 .69 +59 .65 2.55 1494 1.81 1.05 1.83 «98
CAL YR 1977 7TOTAL 53980 MFAN 14B  MAX 723 MIN 25 CFSM .87 IN 11.74
WTR YR 1978 TOTAL 73878 MEAN 202 MAX 1150 MIN 73 CFSM ].18 1IN 16.07



STREAMS TRIBUTARY TO LAKE SUPERIOR
04037500 CISCO BRANCH ONTONAGON RIVER AT CISCO LAKE OUTLETs M1

LOCATION.~=LAT 4€°15912%, LONG 89°27105%s IN NE 1/4 SECe32s Ted5 Nes Re4l Wes GOGEBIC COUNTY» HYDROLOGIC UNIT
04020102, ON LEFT BANK 80 FT (24 M) DOWNSTREAM FROM CISCO LAKE DAMy 205 MI (4¢0 KM) UPSTREAM FROM LANGFORD
CREEKs 5,0 MT (8.0 KM} UPSTREAM FROM U.S. HIGHWAY 25 AND 13 MI (21 KM) WEST OF WATERSMEET,

DRAINAGE AREA,==50,7 MI2 (13,3 KM2),

PERIOD OF RECORC.=-OCTOBER 1944 TG CURRENT YEAR,

REVISED RECORDS,~=WSP 19133 DRAINAGE AREA.

GAGE.~~WATER=STAGE RECCRDER, DATUM OF GAGE IS 1+672.69 FT (509.836 M), NATIONAL GEODETIC VERTICAL DATUM OF
1929+ PRIOR TO OCTOBER le 1968+ NONRECORDINB GAGE AT SAME SITE AND AT DATUM 4.00 FT (14219 M) MIGHER.

REMARKS o ~=RECORDS GOOD EXCEPT THOSE BELOW 1.0 FT3/5 (0,028 M3/S)s WHICH ARE FAIR. FLOW COMPLETELY REGULATED 8Y
CISCO LAKEs USABLE CAPACITYs 159600 ACRE~FT (19,2 HM3), SEVERAL OBSERVATIONS OF WATER TEMPERATURE WERE MADE
OURING THE YEAR,

AVFRAGE DISCHARGE.~=34 YEARS, 46.8 FT3/5 (1,325 M3/S)y 12,54 IN/YR (319 MM/YR),

EXTREMFS FOR PERTOD OF RECORD (~~MAXIMUM DISCHARGEs 288 FT3/S (Bel6 M3/S) MAY l=4s 195)s GAGE HEIGHTy 6410 FT
(14A59 M)y PRESENT NATUMS MINIMUM DAILYs 0,09 FT3/S (0,003 M3/S) JUNE 4=23s 1977,

EXTREMFS FOR CURRENT YFAR,~=MAXTMUM DISCHARGEs 213 FT3/5 (6403 M3/S) AUG. 23+ GAGE HEIGHTs 5.71 FT (ls740 M)}
MINTMUM DATLYs 0435 FT3/S (0.010 M3/S) MAY ]2,

OISCHARGEy IN CURIC FEET PER SECUNDs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR May JUN JuL AUG SEP
1 53 98 47 46 28 28 28 207 83 14 1.5 184

2 52 95 47 46 28 28 28 2.2 87 14 59 177

k] 60 91 46 6 29 28 29 17 73 14 101 171

4 86 91 46 45 28 28 46 146 61 14 98 127

5 96 89 45 46 29 28 63 1.3 S2 3¢ 64 98

[ 95 a7 46 45 29 28 76 1.2 AS 46 42 59

? 104 81 45 45 29 28 84 .92 45 45 42 28

a 109 76 45 45 29 28 83 «70 46 32 18 28

9 111 78 46 65 a8 28 86 «85 45 le 2.1 29
in 127 73 46 45 28 27 88 «58 &7 14 2.1 27
11 151 57 46 45 28 27 88 42 46 14 1.3 28
12 158 49 46 4 28 27 89 *35 45 14 1.0 28
13 158 50 45 4 28 27 88 «79 45 13 «85 30
14 153 40 4 o4 28 28 ar 3.6 46 13 «85 31
15 1647 33 ‘e 43 28 28 86 40 45 Se7 40 30
16 145 32 44 k23 28 28 86 4e0 o4 1.2 116 30
17 141 32 35 28 28 28 86 40 45 lel 144 30
1R 138 31 29 27 28 28 86 3.8 46 51 143 31
19 136 32 29 28 28 28 86 3.3 47 101 142 31
20 134 37 31 28 28 28 87 207 46 115 140 29
21 128 33 41 28 28 28 83 2.1 46 63 93 29
22 127 33 49 28 a8 28 59 143 27 26 62 29
23 125 42 49 28 28 28 64 1.3 15 28 152 29
24 120 50 49 28 27 27 78 1.0 15 29 211 27
25 116 50 49 28 28 27 73 1.0 15 78 209 28
26 113 49 48 28 28 26 57 1.0 15 118 205 28
27 108 7 48 29 28 26 53 143 ie 64 207 27
28 107 47 48 29 28 26 58 240 14 28 206 27
29 104 a7 47 29 - 26 26 249 14 12 201 28
30 103 47 46 28 - 26 3.3 15 14 3.0 196 er
N 102 - 46 28 -—- 27 - 52 .- 2.0 189 -
TOTAL 3607 1697 1372 1128 788 851 2034,.3 121.58 1226 1021.0 3089.70 1505
MEsN 116 56,6 44,3 36.4 2841 27.5 6748 3492 4049 32.9 99.7 50.2
MaX 158 98 49 46 29 28 89 52 87 118 211 184
MIN 52 31 29 27 27 26 3.3 +35 1e lel +85 27

CaL YR 1977 TOTAL 15120.36 MEAN 4l.4 Max 203 MIN 09
WTR YR 1978 TOTAL 18440.58 MEAN 50,5 MAX 211 MIN L35

101



102 STREAMS TRIBUTARY TO LAKE MICHIGAN
04061000 BRULE RIVER NEAR FLORENCE» Wl

LCCATION.==LAY 452¢57031%, LONG 88°15057%, IN SE 1/4 SE 1/4 SECelly Teal Nos Ro32 Wey MICHIGAN MERIDIANs IRON
COUNTY, HYDROLOGIC UNIT 040301069 ON LEFT BANK 40 FT (12 M) UPSTREAM FROM HIGhWAY BRIDGEs 140 MI (1e6 KM)
UPSTREAM FROM PAINT RIVER, 2.5 MI (440 KM) NORTH OF FLORENCEs AND 5,0 MI (8.0 KM) UPSTHEAM FROM CONFLUENCE
WITH MICHIBAMME RIVER.

DRAINAGE AREA.==386 MI2 (1,008 KM2),
PERIOD OF RECORD¢=~JANUARY 1914 TO FEBRUARY 1916+ JUNE 1944 TO CURRENT YEaR.

REVISED RECORDS,==wSP 1387: 1914=16, WSP 1911t (DRAINAGE AREA.
GAGE +==WATER=STAGE RECORDER. DATUM OF GAGE IS 11200455 FT (365.926 M), NATIONAL GEODEVIC VERTICAL DATUM OF 1929
(LEVELS BY OWEN AYRES ASSOCIATES). PRIOR TO AUG. 26 1944+ NONRECORDING GAGE AT BRIDGE 40 FT (12 M) DOWNSTREAM

AT SAME DATUM,

REMARKS o ==RECORDS GOOD EXCEPT THOSE FOR THE WINTER PERIODs WHICH ARE FAIR, DISCHARGE INCLUDES SOME MINE PUMPAGE
(SEE STA 04060500), SEVERAL OBSERVATIONS OF WATER TEMPERATURE WERE MADE DURING ThE YEAR,

AVERAGE DISCHARGE.==35 YEARS (WATER YEARS 1915s 1945=76)s 356 FT3/S (10,08 M3/S)s 12.43 IN/YR (316 MM/YR),

EXTREMES FOR PERIOD OF RECORN,==MAXIMUM OISCHARGE, 4+700 FT3/S (133 M3/S) JULY 2s 1953+ GAGE MEIGHTs 6457 FI
(24003 M)} MAXIMUM GAGE HEIGHTs G427 FT (2.521 M) DECe 269 1969 (BACKWATER FROM 1CE)$ MINIMUM OISCHARGEs 118
FT3/5 (3.34 ¥3/S) DECe 21 1963 (PISCHARGE MEASUREMENT)$ MINIHUM GAGE HEIGNTe 1.79 FT (0546 M) JULY 24y 1964,

EXTREMES FOR CURRENT YFAR,~=MAXIMUM DISCHARGEs 829 FT3/S (23+5 M3/5) AUGs 24y GAGE HEIGHTs 3412 FT (0,951 M)}
MAXIMUM GAGE FEIGHT, 8,02 FT (2,444 M) DECe 11, (BACKWATER FROM ICE)$ MINIMUM DISCHARGEs 167 FT3/S (4,73
M3/5) AUGe 15+ GAGE HEIGHTs 1482 FT (0,555 M),

NISCHARGEs IN CUBIC FEET PER SECONDs WATER YEAR OCTVOBER 1977 10 SEPTEMBER 1978
MEAN VALUES

Day ocT NOV DEC JAN FER MAR APR MAY JUN JuL AUG SEP
1 341 266 235 250 22s 205 300 356 363 262 211 365
2 32% 270 235 245 220 200 260 333 333 273 223 341
E] 300 295 230 240 220 200 270 319 312 219 23¢0 401
4 285 324 230 240 220 200 291 312 301 265 227 362
S 282 ez 230 235 229 195 312 313 284 246 216 313
6 2% 287 230 235 215 195 3s8 301 267 2s0 204 264
7 271 -300 230 235 21s 195 405 29¢ 258 287 197 264
a 336 are 230 230 215 19¢ 406 296 268 312 191 274
9 489 v 230 230 215 190 404 3r2 254 265 184 260
10 490 3715 235 230 215 200 443 401 243 242 160 250
1n 462 as: 240 225 2o 205 502 367 262 230 186 244
12 473 333 240 225 210 205 490 359 547 222 182 250
13 444 312 250 225 2lo 205 490 343 41 225 178 285
14 404 300 250 225% elo 200 465 45% 339 219 175 376
15 an 297 260 228 205 200 425 528 303 216 183 407
16 347 296 270 225 205 200 423 AS7 292 209 353 35¢
17 327 263 280 225 205 165 439 400 297 207 410 307
16 331 2084 265 225 205 190 484 365 350 240 366 295
19 335 an 290 225 205 190 536 348 335 LH 361 324
20 319 292 295 225 210 200 602 328 313 249 309 305
21 309 300 290 225 210 210 £56 312 279 232 265 289
22 296 259 2858 28es 21¢ 210 507 288 259 241 257 2713
23 286 240 280 225 210 220 482 276 243 317 539 258
24 280 230 270 225 2lo 220 484 266 234 290 8)1 250
25 279 225 260 225 2lo 230 477 262 232 259 683 237
26 277 220 255 225 205 240 460 288 235 216 539 236
27 274 225 250 225 205 250 444 309 229 261 489 273
28 269 230 250 225 205 270 421 4l0 223 231 692 279
29 268 ‘240 250 225 —— 300 406 438 233 222 651 321
30 264 240 250 2258 - 320 3684 454 271 216 538 367
N 262 — 250 225 —— 310 - 403 bt 211 431 =——
TOTAL 10271 860l 7865 7095 5920 6740 12930 10951 8600 7138 10661 9040
MEAN 3l 207 254 229 211 217 431 353 293 250 k1YY 301
MAX 490 3 295 250 225 320 602 528 547 317 811 407
MIN 262 220 230 225 205 190 260 262 223 207 175 236
CFSM +85 T4 65 «59 54 «56 1.11 «91 75 64 «88 77
IN, »98 62 75 o568 «57 +64 l.24 1,05 «84 T4 1.02 * 66
CAL YR 1677 TOYAL 104912 MEAN 287  MAX 815  MIN 167 CFSM .74 IN 10,03
WTR YR 1978 TOTAL 106612 MEAN 292  MaAX 811 MIN 175  CFSM 75 IN 10.20



STREAMS TRIBUTARY TO LAKE MICHIGAN

04063000

MENOMINEE RIVER NEAR FLORENCE, WI

LOCATIONo==LAT 45°57¢04"y LONG 88°11013%y IN NE 1/4 SECel6s Toe4) Nes R3]l Wes MICHIGAN MERIDIANs IRON COUNTY,
HYDROLOGIC UNIT 04030108+ ON LEFT BANK 0,5 MI (0,8 KM) DOWNSTREAM FROM CONFLUENCE OF BRULE AND MICHIGAMME
RIVERSy 3,5 M1 (5.6 KM) NORTHEAST OF FLORENCEs aND AT MILE 117 (188 KM),

CRAINAGE AREA.==19780 MI2 (4,610 KM2),

PERIOO OF RECORC.==JANUARY 1914 TO CURRENT YEAR.

RECORDS PUBLISHED FOR ROTH SITES JULY 1950 TO SEPTEMBER 1957.

REVISED RECORDS,==wSP 17071

GAGE .==WATER=STAGE RECOWDER,
(LEVELS RY OWEN AYRES ASSOCIATES),

1953(M). WSP

1911: DRAINAGE AREA OF FURMER SITE.

PUBLISHED AS “AT TWIN FALLS NEAR IRON MOUNTAINs MICHe" 1914=57,

DATUM OF GAGE IS 19119.23 (341e141 M)e NATIONAL GEUDETIC VERTICAL DATUM OF 1929
PRIOR TO JULY 1950 HEADWATER AND TAILWATER GAGES AND GENERATION DATA

ENTERED MOURLY IN 0aILY LOG SHEETS AY COMPANY EMPLOYEES AT THE TWIN FALLS POWERPLANT OF WISCONSIN ELECTRIC
10e4 MI (1647 KM) DOWNSTREAM.

POWER CO.v

REMARKS o =~=RECORNS EXCELLENT,
OF LOAC=DISCHARGE RATING OF HYCROELECTRIC UNITS AND RATING FOR TAILWATER GAGE DURING PERIO0OS OF SPILL.
FLOW REGULATED BY POWERPLANTSs MICHIGAMME RESERVOIRy CAPACITYs 1194950
ACRE=FT (148 KM3)y aND PEAVY PONDs CAPACITYs 334860 ACRE=FT (41.7 KM3)y ON MICHIGAMME RIVERy AND 8Y MANY
SEVERAL OBSERVATIONS OF WATER TEMPERATURE WERE MADE DURING THE YEAR,

DEVFLOPED RY GEOLOGICAL SURVEY.
SMALLER RESERVCIRS ABOVF STATION,
AVFRAGF DISCHARGE.==64 YEARS,

14790 FT3/S (50,69 M3/5),

PRTIOR T0 JULY 1950+ DISCHARGE DETERMINED FROM POWEKPLANT RECORNS COMPUTED ON BASIS

RATING

EXTREMFS FOR PERIOD OF RECORD,==MAXIMUM DISCHARGE, 199500 ¢T3/S (552 M3/S) aPR. 264 1960+ GAGE HEIGHT. 14415 FT
(44313 M}§ MINIMUMs 38 FT3/S (1.08 M3/S) AUG. 21s 1962, SEPT. 269 19754 MINIMUM GAGE HMEIGHTy 1418 FT (04360

M) AUG, 21+ 1962+ NOV. 4o

19658 MINIMUM DAILY DISCHARGEs 57 FT3/S (1.61 M3/S) SEPT, 264

1975.

EXTREMFS FOR CURRENT YFAR,==MAXIMUM DISCHARGEs 4+870 FT3/5 (138 M3/S) SEPT, 18+ GAGE HEIGHTs 6476 FT (2,060 M) ¢
MINTMUMs 260 FT3/S (7.08 M3/S) OCT. I JANe 13y GAGE HEIGHTs 1,95 FT (0.594 M) 3 MINIMUM DAILYs 630 FT3/S

(17.8 M3/5) AUG. 20,
DISCHARGE »

Day ocy Nov DEC
1 2090 1550 1480

? ielo 1510 1660

3 1430 1720 1650

4 1550 1300 1720

5 1510 1340 1730

[3 1430 1400 1550

7 1510 1600 1910

R 1690 1620 1820

L] 1840 1650 1770
1n 2060 1720 1710
11 2030 1650 1650
12 2640 1380 1800
13 2730 1170 1770
14 2490 1820 1690
15 2290 1830 1840
16 2210 1320 1890
17 2080 1490 1s20
18 2010 139¢ 1780
19 2250 1280 1770
20 2000 1170 2100
21 1950 1460 1900
22 1700 1350 1950
23 1450 1450 1930
24 1640 1070 1940
25 1920 1290 1880
26 1590 1450 2030
27 1630 1480 20R0
28 1620 149p 2020
z9 1640 1580 1960
30 1160 1470 1990
N 1590 - 1760
ToTAL 57340 44040 56650
MEAN 1850 1468 1827
MAX 2130 1830 2100
MIN 1160 1070 1480
CAlL YR 1977 TOTAL 516554  MEAN
WTR YR 1678 TOTAL 604682 MEAN

JAN

1500
1780
1720
1530
1860

1880
1830
1630
1580
1710

1620
1810
1690
1790
1690

1770
1700
1730
1680
1640

1190
1540
1s7¢
1540
1480

1580
1570
1370
1240
1600
1500

50120
1617
1910
1190

1415
1657

FEB MAR
1530 1520
1690 1600
lelo0 1200
1620 1170
1470 1200
1820 1240
1580 1530
1530 1580
1590 1600
1590 1450
1240 1050
1220 1110
1560 1270
1500 1390
1350 1290
1390 1340
1000 1160
1300 960
1290 987
1330 987
1720 1110
1540 1120
1420 1430
1750 1410
1680 758
1440 1040
1450 1290
1420 1570

re 1580

- 1440

.- 1530

41630 399312

1487 1287
1820 1600
1000 758

MAX 4190 MIN 537
Max 4110 MIN 630

APR

1310
1280
1320
1240
1270

1730
1990
1520
1660
1780

1610
1460
1560
1560
1230

1280
1400
1370
1370
1460

1090
1710
1490
14990
1030

1700
1660
iTio0
1580
1310

_nw

44170
1472
1990
1030

MAY

1560
1920
1820
1570
1440

1210
1210
1310
1830
1770

2010
2020
2010
2680
2920

2760
2630
25919
2700
2540

2420
2220
1970
1430
1380

1460
1360
2200
1920
2370
2400

61950
1998
2%20
izlo

JUN

2740
2890
2520
1640
1540

1500
1470
1360
1330

896

1070
2640
2780
2270
1570

1270
1220
1220
1340
1430

1420
1310
1240
760
804

1440
1200
1280
1280
1280

46710
1557
2890

760

IN CURIC FEET PER SECONDs WATER YEAR OCTOBER 1977 1D SEPTEMBER 1978
MEAN VALUES

JuL

844
890
1060
701
1170

1110
1040
1030

962
1190

1260
1300
1200
1300

933

766
1300
1130
1400
1560

1710
1400
1310
1620
1630

1880
2010
1830
1280
1370
1400

39586
1277
2010

701

AUG

1210
1640
1520
1440

750

823
1180
1360
1350
1250

1180
817
895

1500

1240

1220
1120
1190
799
630

1390
1450
2600
3670
3430

3240
3410
4110
4100
3230
2590

56134
1811
4110

630

SEP

2180
2340
2490
1490
2090

1890
1770
1600
1460
1490

1630
2310
2540
3270
3590
3430
3440
3610
3940
3330

2720

66440

1170
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STREAMS TRIBUTARY TO LAKE MICHIGAN

04063700 POPPLE RIVER NEAR FENCEs WI
(HYDROLOGIC BENCHMARK STATION)

LOCATION,==LAT 45°4514G"y LONG 88°27¢47"y IN NW 1/4 SECe23s Te38 Nos Relé Eo9 FLORENCE COUNTYs HYDROLOGIC UNIT
04030108y ON LEFY BANK 20 FT (& M) UPSTREAM FROM BRIDGE ON U. S, FOREST SERVICE ROAD 21599 1.8 MI (2.9 KM)
DOWNSTREAM FRCM MUD CREEKy 246 MI (4e2 KM) NORTHWEST OF FENCEs AND 1145 MI (1845 KM) UPSTREAM FROM MOUTH.

DRAINAGE AREA.==131 MI2 (339 KM2),

WATER=DISCHARGE RECURDS
PERIOD OF RECORD.=~OCTOBER 1963 TO CURRENT YEAR.
REVISED RECORDS.==WDR=WI=76=1: 1972(M),

NATUM OF GAGE IS 1+406.16 FY (428,598 M)y NATIONAL GEODETIC VERTICAL DATUM OF
1964+ NONRECORDING GAGE AT SAME SITE ANO DATUM,

GAGE.~=WATER~STAGE RECORDER,
1929. PRIOR TO JUNE 18

REMARKS,==RECORDS GOOD EXCEPT THOSE FOR WINTER PERIODs WHICH ARE FAIR,
(3,398 M3/S) 12.44 IN/YR (316 MM/YR},

AVERAGE DISCHARGE.=~15 YEARSs 120 FT¥/S

1972+ GAGE HEIGHTs 4414 FT
(0,229 M)y (RESULT OF TEMPOR

EXTREMES FOR PERIOD OF RECORD,=«=MAXTMUM DISCHARGE,
(14262 M)3 MINIMUMs 5.9 FT3/S (0,167 M3/S) OCT, 28y
STORAGE FROM BEAVER DaM),

14310 FT /S (3741 M /S) MAY 2¢
1976+ GAGE HEIGHT» 0475 FI

EXTREMES FOR CURRENT YFAR,-=PEAK DISCHARGES ABOVE BASE OF 300 FT3/S (B.5 M3/S) AND MAXIMUM (%):

DATE TIME L1SCHARGE GAGE HEIGHT DAYE TIME DISCHARGE GAGE HEIGHT
(FT3/S)  (M3/S) (FT) (M) (FT3/5) (M3/5) (FT) (M)
APR, 24 2100 334 S.46 2.51 0,765 AUG. 29 oloo 3le 8.95 2.46 04750
JuLy 24 0900 378 10.7 2462 0,799 SEPT. 16 2100 ¥455 12.9 ¥2,80 0.853
MINIMUM DISCHARGEs 17 FT3/S (0,48 M3/S) JUAN. 21+ GAGE HEIGHTs 1400 FT (04305 M)o

RATING TABLE (GAGE HEIGHTs IN FEETs AND DISCHARGEs IN CUBIC FEE! PER SECOND).
(STAGE-DISCHARGE RELATION AFFECTED 8Y ICE JAN, 8+ FEB, 19+28+ MAR, 1=2¢ 5-&s

ARY

S=14,)

1.1 23 1.9 145

1.3 39 2e4 295

1,85 €5 3.0 €50

DISCHARGEe IN CURIC FEET PER SECONDs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES
DAY ocT NOV DEC Jan FEB MAR APR MAY JUN JuL AUG SEP
1 178 59 64 58 31 37 17 234 57 62 176 221
2 159 60 64 50 30 37 70 217 251 75 158 199
3 138 81 62 49 29 36 65 197 235 84 143 199
4 121 108 58 49 2% 36 77 180 218 a6 130 202
s 109 112 56 49 29 37 97 164 193 17 114 196
6 96 108 54 56 29 36 118 154 165 75 98 182
7 86 104 52 54 30 36 146 145 140 94 86 163
) 120 12% 50 50 32 36 193 165 123 94 77 148
9 163 143 49 48 36 37 160 160 110 94 68 138
1o 177 153 48 47 39 35 202 168 98 82 62 125
1n 188 148 49 47 39 34 235 170 92 12 54 116
12 189 135 50 &7 39 35 245 168 118 71 49 133
13 183 12% S3 47 40 36 258 165 135 64 45 190
14 175 114 52 47 37 37 257 238 148 52 39 327
15 163 108 52 46 36 38 255 270 155 46 47 398
16 152 106 52 46 34 39 248 270 158 42 121 442
17 140 100 54 46 33 40 240 263 153 3 148 433
ie 130 $6 66 46 33 40 237 245 140 17 158 411
19 121 90 80 46 33 40 215 224 128 130 158 424
20 123 99 A9 43 33 40 312 212 116 168 150 415
21 101 133 89 41 33 42 321 190 104 173 135 386
22 90 199 89 38 35 43 320 173 92 232 118 46
23 81 119 a8 4) 43 45 321 158 81 46 145 313
24 75 108 84 46 41 43 332 145 T2 370 202 217
28 T2 93 a4 43 40 43 322 130 69 62 232 24)
26 7 /2 8l 44 39 43 308 130 63 331 238 212
27 68 74 78 ' 39 49 294 133 56 305 251 199
‘2R 63 6n 76 42 38 61 281 153 52 277 309 187
29 Ss 64 74 37 .e- 79 268 184 52 254 309 190
30 56 64 70 33 - 91 254 245 52 224 280 209
K} 56 .as 64 32 e 69 - 257 ——— 202 251 .-
TOTAL 3703 3182 2031 1410 979 1350 6788 5887 3820 4660 4548 1622
MEAN 119 106 65,5 45,5 35.0 43,5 226 190 127 150 147 254
MAX 189 199 89 58 43 91 332 270 257 370 309 462
MIN Se 59 48 32 29 34 65 130 s2 39 39 116
CFSM «91 .81 +S0 35S 27 33 1.73 1445 97 1415 lel2 1e94
IN, 1.08 +90 «58 40 .28 38 1.93 1.67 1.08 1.32 1.29 2416
CAL YR 1977 TOTAL 32785 MEAN  8G.8 MaX 481 MIN 18 CFSM ,69 IN 9,31
WTR YR 1978 TOTAL 45380 WMEAN 126 MAX 442  MIN 29 CFSM +96 IN 13,06



040613700

STREAMS TRIRUTARY TO LAKE MICHIGAN

POPPLE RIVER NEAR FENCEs WI-=CONTINUED

(HYDROLOGTC BENCH=MARK STATION)

WATER-QUALITY RECOROS

PFRION OF RECORD,=~JUNF 1664 TO CURRENT YEAR.

PERIOQ OF DAILY RECORD,==
WATER TEMPERATURESS

INSTRUMENTATINN,~~TEMPFRATURE RECORDER SINCE JUNE 1w

EXTREMFS FOR PERICD OF DAILY RECORD,==

WATER TFMPERATURES:

EXTREMFS FOR CURRFNT YFAR, ==

WATFR TFMPERATURES:

TIME
NATE

0cT » 1977
12,40 1230
NOV

02,40 1230
QEC

07,00 1530
Jah » 1678
25,00 1645
FER

16,44 1330
MAR

25.40 0900
APR

LAY 1430
MaY

23,00 1400
JUA

2l,e0 1415
JuL

27,00 1430
AUG

30,0 1630
EP

2T.e0 1430

HaRD=
NESS»
NONCAR=
BONATE
(MG/L
CoTE CaC03)
OCT » 1977
12,40 18
NOV
02,40 16
DEC
07,40 13
JaN ¢ 1578
25,60 18
FER
16,.. 1a
MaAR
25,40 L]
APR
26,44 13
MaY
23,4, .-
Jun
21,60 12
JuL
27,00 10
AUG
30,40 17
SEP
27,00 14

K RESULTS RASED ON COI ONY COUNT OUTSTDE THE ACCEPTABLE RANGE (NON=IDEAL COLONY COUNT),

STREAM«
FLOW,
INSTAN-
TANEOQUS
(CFS)
191
60
52
41
34
41
305
167
104
308
278
200

CALCIUM
18-
SOLVFP
(MG/L
AS Ca)

14
18
21
25
27

25

12

SPF=
cIFIC
CON=
puCcT-
ANCE
(MICRO-
MHDS)
105
135
160
195
210
3no
65
110
100
120
90

90

MAGNE =
STuM,
DI1S~

SOLVED
(MG/L
AS MG)

6.4

R.8

10

13

MAXTMUMy 29,09C JULY 19 24

MAXIMUMs 24,5°C AUG. 143

PH

(UNTTS)

7.5
7.1
7.2

SONTUMe
DS
SOLVFD
(MG/L
AS NA)
iel
1.4
1%
240
1.8
2.0
1.2
14
1.2
1.6
1.2

13

JURE 1964 TO CURRENT YEAR,

TEMPER-

ATURE

{BEG C)
4.5

445

8.0
17.5
17.5
195
17,0
12.0

SCOIUM
PERCENT

1964,

OXYGEN,
NIS=

SOLVED

(MG/L)

SODIUM
AD-
SORP=
TI0N
RATIO

.l

OXYGENSs

CENT
SATUR=
ATION)

98
96
B8
78
73
91
99
102
104
as

85

POTAS~
STUMy
D15~

SOLVEQ

(MG/L

AS K)

6
8
.9
140
9
1.2
9
]
o5
6
o7

o7

coLl~
FORM,

TOTAL,

IMMED,
(COLS,
PER

100 ML)

700

160

180

170

78

124

110

770

2500

1500

1700

1700

AICAR=
BONATE
(MG/L

as
HC0J)

S3
79
98
120
130
130
29

44
-

WATFR-QUALITY OATAs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

COoLI~
FORM,
FECAL,
0.7
UM=MF
(COLS./
100 ML)
K20
K5
kS
Ké
KS
Ké
K3
ez
29
36
33

25

CAR=
BONATE
(MG/L
AS C03)

-
-

-

MINIMUMs 0.0°C ON MANY DAYS DURING WINTER PERIOD.

STREP=

Tococcl

FECALs

KF AGAR
(COLS.
PER

100 ML)

S5

64

K12

K9

K5

32

K2

Ka

as

220

46

75

ALKA=
LINITY
(MG/L
aS

CACOd)

«3

65

80

98

1o

110

24

69

48

44

44

41

19703 MINIMUMs 0.0°C ON MANY DAYS DURING WINTER PERIODS,

HARD~
NESS
(MG/L
AS
CACO3)
61
B1
94
120
120
i20
37
60
60
§5
6]
55

CARBON
OIOXIDE
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STREAMS TRIBUTARY TO LAKE MICHIGAN

04063700 POPPLE RIVER NEAR FENCEs WI~=CONTINUED

WATER=QUALITY DATAs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

SOl
CHLO= FLUO= SILICAs RE
SULFATE RIDE s RIDE, 0IS=- AT
nis= DIS=- OIS~ SOLVED O
SOLVED SOLVED SOLVFD (MG/L
tMG/L (MG/L (MG/L aS S
DATE AS S04) AS'CL) AS F) sib2) (
oCT » 1977
12e0, 2.5 .0 9.5
NOV
0240 Ge3 2.6 .0 8.8
DEC
0700 2.2 ol 13
JAN » 1978
2Se0, 8.8 2.2 ol 14
FER
16000 11 1.2 el 15
MAR
2Ss0.e Se6 1.1 .1 14
APR
26e0e 12 1.3 o0 4.8
May
23es. Sl 1.7 .0 2.8
VLY
2lees €.3 3,1 o1 5.8
JuL
2Tves 11 2e2 0 8.9
auG
INee, 8.7 2.8 .0 10
SEP
27e0. T.9 2,6 .0 9.3
Ba
STREAV= T
FLOWs  ARSENIC R
INSTAN~ TOTAL E
TIME  TANEQUS (UG/L (
DaTE (CFS) AS AS) A
APR » 1978
26see 1430 305 1
SEP
27000 1430 200 1
MANGA=
| FADSs NESE» MERCURY
TOTAL YOTAL TOTAL
RECOV=  RECOV=  RECOV~
FRARLE FRAPLE ERABLE
(Ue/L tuG/L (UG/L
DATE AS PB) AS MN) AS HG)
APR o 1978
26,4, 0 90 <e5
SEP
27404ee 1 210 <5
RADIOCHEMIC
GROSS GROSS 6
ALPHA,  ALPHAy R
STREAM= DIS- SUSP.
FLOW, SOLVFD  TOTaL S
INSTAN=  (UG/L (UG/L [
TIME  TANECUS as AS
DATE (CFS) U=NaT) U=NaT) CS
SFP ¢ 1978
27ees 1430 200 <ldl <eb

LIDSs SOLIDSs
SIDUE SuM OF SOLIDSs SOLIDS» NITRO-~
180 CONSTI= DIsS= DIS~ GEN»
EG, C TUENTSs SOLVED SOLVED NO2+NO3
DIS=- DIS= (TONS (YONS TOTAL
OLVED SOLVED PER PER (MG/L
MG/L) (MG/L) AC=FT) DAY) AS N)
118 12 .16 6049 .08
125 89 017 20.2 .07
135 107 .18 19.0 el6
140 125 .19 15.5 «20
142 134 .19 13.0 21
133 130 .18 147 21
76 47 J10 62.6 03
100 Ag 14 45.1 04
112 66 .15 31.4 07
136 64 .19 113 «03
131 70 .18 98.3 .04
118 6S 16 63.7 «03
CHRO=
RIUMs CADMIUM  MIUMy  CDPPERs  IRONs
oTaL TOTAL TOTAL TOTAL TOTAL
ECOV= RECOV= RECOV= RECOV= RECOV=
RABLE  ERABLE  ERABLE ERABLE ERABLE
uG/sL (UG/L (UG/L tue/L (Ue/L
S 8a) AS CD) AS CR) AS Cu) AS FE)
0 0 10 7 450
0 1 <10 2 1000
SILVERs ZINCy
SELE= TOTAL ToTaL
NIUM,y RECOV=  RECOV= CYANINE
T0TAL ERABLE  ERABLE  TOTAL
(UG/L (UG/L (UG/L (MG/L,
AS SE) AS AG) AS ZN) AS CN)
o [ 10 o0
a 0 10 «00
AL ANALYSES
ROSS GROSS GROSS GROSS RADIUM
ETA, AFETA, BETA» BETA 226y
01S~- SUSP, DIs- SUSP. DIS~
OLVED TOTAL SOLVED TOTAL SOLVED
clst (PCI/L (PCI/L (PCI/ZL  RADON
AS AS AS SR/ AS SR/ METHOD
=-137) C€S=137)  Y¥T=90)  Y¥=90) (PCI/L)
Jeb <ol 29 <ot sl0

PHOS~
PHORUS »
TOTAL
{MG/L
AS P)
03
«02
.01

02

00
.03
.03
«03
«03
«03
.02

URANIUM
D1S=
SOLVED+e
EXTRAC=
TION
(UG/L)

.20



STREAMS TRIBUTARY YO LAKE MICHIGAN

04063700 POPPLE RIVER NEAR FENCEe WI==-CONTINUED

wWATFR=-QUALITY DATAs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

NAPH-
THA=
STREAM= LENESy
FLOWs  CYANIDE POLY= CHLOR=
INSTAN=  TOTaL PCRy CHLOR. ALDRINs  DANEs DDDs DODE s 00Ts
TIVE  TANEQUS  (MG/L TOTAL TOVAL TOTAL TOTAL TOTAL TOTAL ToTaL
DATE (CFS) AS CN) (e/sL) (LG/L) (u6/L) (ue/sL) we/L) (e/L) (UG/L)
SEP » 1978
27200 1430 200 N0 0 «00 «00 o0 «00 +00 «00
HEPTA= METHYL
nt= [ 3 ENOO= HEPTA=  CHLOR MaLa= PARA=
AZINCNs  FLORTN FNDRINs SULFANs ETHIONs  CHLORs EPOXIDE LINDANE  THIONs  THION»
TOoTAL TOYaL TOTAL TOTAL ToTAL TOTAL TOTAL TOTAL TOTAL TOTAL
OATE (uesL) (UG/L) (UG/L) (UG/L) (UG/L) (uG/L} (ue/L) (ug/L) (ue/L) esL)
SEP » 1978
2740, «00 .00 «00 «00 N 00 «00 .00 «00 «00 «00
METHY|
TRI= PARA= PER= TOX= TOTAL
THION MIREXs THION» THANE APHENE o TRI=- 294=D9  29445=T7 SILVEXy
ToTAL TOTAL  TOTAL TOTAL TOTAL THION TOTAL TOTAL TOTAL
DATE (UG/L) (Ue/sL) (UG/sL) (UG/L) (ue/L) (UG/L) (UG/L) wesL) (we/L)
SEP + 1678
27400 00 .00 .00 .00 0 200 «00 «00 «00
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STREAMS TRIBUTARY TO LAKE MICHIGAN

04063700 POPPLE RIVER NEAR FENCEs WI=«CONTINUED

WATER=QUALITY DATA» WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

DATE
CCT » 1977

oaQO .
03.,.
070ae

14,,,
JAN » 1678
XY
15,,.
25440

TIME

1740
1230
1600
1505
1600

1230
1000
0855
1000

1000
1000
1530
1055

1030
1015
1645

1000
1005
1330
1600
lo00

1200
0900

1430

1518
1200
1200
1200
1200
1400
1200
1200

1200
1420
1415

1800
1830
1950
1200
1900
1200
1800
1200
1700
1430

o0goo
1600
1600
1630

1200
1800
1900
1430

STREAM=
FLOWy
INSTAN=
TANEOQUS
(CFS)

130
191
150
128

54

60
75
106
88

66
62
S2
52

50
46
41

26
39
34
33
40

34
41

305

215
164
169
267
266

SPE~
CIFIC
CON=
DUCT~
ANCE
(MICRO=
MHOS)

210

250
300

110

TEMPER=
ATURE
(DEG ©)

4,5

4,0

11.0

SEDI-
MENT
SUS=
PENDED
{MG/L)

— -
BNN NOENN GNP U~ W

—
W NEPNWS

o

—
NP PN W=D

o

-
K- N PN

SEDI~
MENT
DIS~
CHARGE o
SUsS~
PENDED
(T/DAY)

4.3

SED,
SUsSP,
SIEVE
DIAM,
% FINER
THAN
062 MM

100



Cay

STREAMS TRIAUTARY TO LAKE MICHIGAN
N4N63700 POPPLE RIVER NEAR FENCEs WI==CONTINUED

TEMPERATURE (NDEG., C) OF WwATERs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
0CTORER NOVEMRER DECEMBER JANUARY FEBRUARY
9.5 8.0 4.5 4.0 0 0 .0 .0 0 0
8.0 6. 445 445 0 0 0 0 0 0
8,5 6.0 5.5 45 .0 0 0 o0 o0 .0
8.0 6.0 4.5 3.0 Y] o0 0 .0 o0 »0
8.5 7.0 3,5 2.0 .0 0 .0 o0 o0 o0
8B40 6,0 3,0 2.0 0 o0 0 0 0 .0
645 5.0 3.5 3.0 .0 o0 0 «0 .0 .0
Se0 S.0 4.5 3.5 0 o0 .0 o0 .0 .0
55 4,5 6.0 4,5 o0 o0 0 o0 0 0
6.0 4.5 Se5 3.5 .0 0 «0 0 «0 -0
S8 4.5 4,0 1.0 .0 o0 o0 0 o0 «0
4eS 4,0 1.5 5 .0 .0 .0 0 -0 Y]
4,5 3.0 o5 .0 .0 o0 .0 .0 o0 o0
4.5 3.5 1.0 5 .0 0 o0 o0 o0 0
4.5 4.0 1.0 o5 .0 .0 .0 o0 o0 Y]
4.5 3.5 2.0 1.0 .0 o0 0 o0 .0 .0
45 3.0 1.0 «5 0 .0 .0 +0 ] 0
bof 3.5 5 5 .0 «0 o0 .0 .0 .0
S¢S 4.0 ] N o .0 o0 ] .0 N
Se0 3.5 1.0 0 0 .0 «0 0 .0 0
S5 4.0 5 .0 .0 .0 .0 .0 .0 «0
S48 3.5 .0 «0 o0 .0 .0 o0 .0 .0
4.0 240 0 0 .0 o0 0 0 0 o0
Se0 3.8 .0 .0 o0 .0 .0 «0 .0 o0
6.5 S .0 .0 .0 o0 «0 0 .0 «0
7.0 5.8 o0 -0 .0 .0 -0 o0 «0 .0
6.5 5.0 .0 .0 .0 .0 0 o0 .0
5.5 3.8 .0 0 o o0 o0 o0 0
4.5 kN .0 .0 o0 .0 o0 .0 -
445 3.8 .0 .0 .0 .0 o0 .0 ~—-
4.5 3.5 -—- - .0 .0 .0 N -—— -
9.5 2.0 6,0 .0 0 o0 .0 o0 .0 «0
MAX MVIN MAX MIN MAX MIN MAX MIN MAX MIN
APRIL MAY JUNE JULY AUGUST

——— ——— 16.5 14,5 19.5 1640 18.0 1640
1.0 10.5 14.5 13.0 1640 14.0 19.5 17.0
13,0 9.5 14.5 13.0 17.5 1440 18.5 17.0
14,0 10,0 14.0 13,0 17,5 1440 18.0 15.5
13.5 10.0 l4.0 11.5 19.% 17.0 19.5 16,5
14.0 10.0 1640 12.0 22.0 18.5 20.5 17.5
14,0 11.0 15,5 12.0 21.5 19.0 21.5 18.5
13.5 1140 14.5 10,5 20.0 17.0 22.0 20,0
13.5 10.0 15¢0 11.0 19,5 1740 21.5 18,5
13,0 9.0 l16.0 11.5 16.5 14.5 20.5 17.5
14.5 11.0 1640 14,0 16.5 13.5 2V.0 17.5
15.0 13.0 1400 12.0 1645 14.5 21.0 18,0
14.5 9.5 13.5 10.0 18.0 15.0 23.0 19,5
9.5 8.0 1640 12.5 1845 15.0 24.5 210
10,0 840 15.0 12.0 19,5 16.5 23,5 20.0
13.5 10,0 18.0 14,0 19,5 16,5 20,0 18.0
15,5 12.0 18.5 17.5 2040 1745 19.5 17.0
18,0 14.5 19.5 17.0 20,0 17.0 19.5 18.0
19,0 16.0 20.0 16,5 19.0 16.5 18.5 17.5
18.5 1640 19.5 17.5 19.0 17.0 18.0 16.0
17.0 13.5 17.5 15.0 18.5 15.0 18,5 16,5
18,0 13.5 18.5 14.0 1840 15.0 20.5 17.5
18,0 14.5 18.0 15.0 . 16.0 14.5 20,0 17,0
19.5 14.5 1840 15.0 16.5 15.0 17.5 17.0
19.0 15.5 18.5 17.5 19.0 170 17.5 17.0
20.5 15.0 22,5 17.% 19,5 18.0 17.5 17.8
2240 18,0 23.0 19.5 19.5 18.0 17.5 17.0
21.0 18.5 22.0 18,5 18.0 165 17.5 17.0
20,0 17.0 22.5 18,5 170 16.5 17.0 16.5
18,0 1605 2205 19.5 17.0 1540 17,0 1640
16.5 155 —-- - 1645 16.0 16,5 15.%

2240 8,0 23,0 10,0 2240 13,5 24,5 15.8

MaX MIN
MARCH
o0 .0
0 o0
o0 0
0 «0
o0 0
o0 o0
0 -0
o0 «0
.0 o0
0 «0
.0 -0
o0 .0
.0 o0
.0 o0
+0 «0
.0 o0
o0 o0
0 .0
o0 .0
0 o0
o0 .0
o0 o0
.0 o0
o0 o0
o0 .0
.0 «0
.0 .0
o0 *0
.0 o0
.0 o0
.0 0
o0 .0
MAX MIN
SEPTEMBER
17.0 16.0
18,5 16.5
17.5 16.5
17.5 16,0
17.5 170
2040 170
19.5 1840
18,0 1745
18.0 17.5
-—— -
20,0 16,0
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04066000 MENOMINEE RIVER NEAR PEMBINEs WI
LOCATION.==LAT 45°35¢56"s LONG 87°46¢32"y IN SEC.169 V437 Nes Re28 Wey MICHIGAN MERIDIANs MENOMINEE COUNTYs
MICHes HYDROLOGIC UNIT 04030108s ON LEFT BANK 0.6 MI (1.0 KM} UPSTREAM FROM PEMENE CREEKs 4o0 MI (6.4 KM)
WEST OF NATHANs MICHes 15 MI (24 KM) SOUTHEAST OF PEMBINEs AND AT MILE 65.8 (105.9 KM),
DRAINAGE AREA,~=3+240 MI2 (8,390 KM2), APPROXIMATELY.

PER{gg OF RECORD.==OCTOBER 1949 TO CURRENT YEAR. MONTHLY DISCHARGE ONLY FOR SOMt PERIODSs PUBLISHED IN WSP
Te

REVISED RECORDS,.=-WSP 1277t 1952,

GAGE ,=~WATER=STAGE RECORDER., ALTVITUDF OF GAGE IS 770 FT (235 M)+ FROM RIVER=PROFILE MAP. PRIOR TO OCI, 28
1972+ AT SITE 0,5 MI (0,8 KM) DOWNSTREAM AT OATUM 15 FT (4,6 M) LOWER,

REMARKS+==RECORDS GOOD EXCEPT THOSE FOR WINTER MONTHSs WHICH ARE FAIR, FLOW REGULATED BY POWERPLANTS AND BY
MICHIGAMME RESERVOIRs CAPACITYs 1194950 ACRE=FT (148 HM3)s AND PEAVY PONDs CAPACITYs 331860 ACRE=FT (41.7
HM3)s ON THE MICHIGAMME RIVERe AND BY MANY SMALLER RESERVOIRS ABOVE STATION,

AVERAGE DISCHARBE.==29 YEARS, 2+956 FT3/S (83.71 M¥/S),

EXTREMES FOR PERIOO OF RECORD,==MAXTMUM DISCHARGEs 264900 FT3/S (762 M3/S) MAY Bs 1960y GAGE HEIGHTs 13.90 FT
(4,237 M)3 MINIMUM, 694 FT3/S (19,7 M3/S) SEPT, 3, 1969, GAGE HEIGHTs 1.66 FT (0,506 M),

EXTREMES FOR CURRENT YEAR,«=MAXIMUM DISCHARGEs T+620 FT3/S (216 M3/S) AUG, 29+ GAGE MEIGHTs 11,32 FT (3,450 M
MINTMUM DATLYs 14380 FT /S (39.1 M3/S) AUG. 13,

RATING TABLE (GAGE HEIGHTs IN FEETs AND DISCHARGEs IN CUBIC FEEVT PER SECOND).
(STAGE=DISCHARGE RFLATION AFFECTED B8Y ICE DEC. 6 TO MAR. 29.)

7.0 15160 9.0 35600
7.5 19660 10.0 59200
8,0 2+260 1240 9+000

DISCHARGE, TN CURTIC FFFT PER SFCONDs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
. MEAN VALUES

Davy ocy NDV DFC JAN FEA MAR APR MAY JUN JuL AUG
1 3650 2180 2480 2700 1500 1800 3290 3080 4400 2100 2160
? 3170 2200 2630 2500 2200 1900 2560 3430 4440 2000 2380
3 2860 2750 2400 2300 2000 1900 2580 3370 4230 2100 2460
4 2500 a52a 2220 2500 2100 1600 2520 3060 32710 2000 2400
L 2580 3140 2560 2400 1500 1800 2470 2800 2730 1900 2160
& 2600 e 2600 2200 2000 1800 3050 2660 2740 1800 1660
7 2500 3120 2500 2600 2100 1800 3560 2420 2510 1800 1850
] 2650 3186 2400 2500 2100 2000 3890 2400 2530 1500 1670
9 3680 31946 2400 2300 2000 1500 4000 3160 2510 2100 2220
10 3620 3240 2300 2200 2000 1800 4280 3230 2140 2100 1970
n 3820 3280 2300 2000 1900 1800 4130 3530 1670 2000 1880
12 4480 3100 2500 2300 1900 1600 4280 3500 2830 2100 1720
13 4180 2520 2700 2400 1800 1600 4190 3620 3950 2200 1380
14 4140 2370 3000 2400 1800 1800 4040 4450 4100 2100 1450
15 4270 282e 3200 2300 1700 2000 3670 8740 3090 2000 1890
16 3380 2720 3200 2300 1800 1500 3560 5840 2860 1900 2500
17 3290 2420 2100 2500 1800 1800 3440 5530 2890 1700 2480
18 3530 2370 3600 2400 1900 1600 3400 5130 2680 1500 2460
19 3400 2220 4000 2200 1500 1500 3510 4580 2540 2200 2150
20 3310 2070 3800 1900 1700 1600 4380 4470 2470 2600 2140
21 2970 2580 1300 2200 1600 1600 4360 4280 24590 2660 2310
2? 2930 2570 3700 2200 1700 1700 4310 3760 2400 2820 2610
23 2600 2750 3700 1900 1800 1700 4170 3410 2420 3710 3240
24 2480 2310 3400 1800 2000 1600 3580 3020 2130 3840 5060
‘25 2600 2220 3000 2100 1800 2000 3550 2650 1720 3870 5580
‘26 2500 2310 2700 2100 1800 1900 3990 2550 1810 3810 Si70
27 2540 2310 2800 2000 1900 2000 3830 2570 1530 3730 $930
28 2520 21560 2800 2000 1500 2500 3860 3260 1900 3460 6380
29 2310 2270 2700 2000 .- 2700 3500 3780 1700 2920 715¢0
30 2100 2580 2900 1800 - 2960 3390 3690 1800 2810 6600
31 2130 Rl o 2800 1800 - 3610 ——- 4210 - 2430 5800
TOTAL 95330 79620 85450 68800 52600 59770 110140 113180 80480 76560 96850 11
MEAN 3075 2654 2887 2219 1879 1928 3671 3651 2683 2470 3124
MAX 4480 3520 4000 2700 2200 36190 4380 8840 4440 3870 7150
MIN 2100 2070 2220 1a00 1500 1500 2470 2400 1530 1700 1380

CAL YR 1577 TOTAL Al4a040 MEAN 2230 MAX 7270 MIN 840
WTR YR 1978 7TOTaL 1040130 MEAN 2850 MAX 7150 MIN 1380

| 2]
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04067000 MENOMINEE RIVER BELOW KOSSs MI
HOCAYORDLOGIE UNTT 04030 108s o LEPT BAWK AT BOMERPLART. OF WISCONSIR. PUBC e ERvICh CoRP e aen e (50b ot
UPSTREAM FROM LITTLE CEDAR RIVERs 3,6 MI (5,8 KM) SOUTHEAST OF KOSSs ANO AT MILE 2447 (39.7 KM).
DRAINAGE AREA,~=39790 MI2 (9,820 KM2)y APPROXIMATELY,
PERIOD OF RECORD.~~JULY 1507 TO MARCH 1909 (PUBLISHED AS ®AT KOSS")s JULY 1913 TO CURRENT YEAR.

8ARE~=HEADWATER AND TAILWATER GAGES aND GENERATION DATA ENTERED HOURLY IN DAILY LOG SHEET BY COMPANY EMPLOYEES.
PRIOR TO JUNE 1913+ CrAIN GAGE ON RAILROAD BRIDGE 4 MI (644 KM) UPSTREAM,

REMARKS ¢==DAILY DISCHARGES COMPUTED ON BASIS OF AVERAGE DAILY LOAD AND LOAD-QISCHARGE RATING OF COMBINED
(148 HMS) 1 AND BEAVY PONDs CAPACITVS 331060 ACKEnFT (ahot o) oA Wy CHIGAME RIVER. b by WhNy oaLien |
RESFRVOIRS ABOVE STATION.

CCNPERATION,~~RECORDS OF CAILY DISCHARGE FURNISHMED BY WISCONSIN PUBLIC SERVICE CORP, SINCE 1913.

AVERAGE DISCHARGE.==66 YEARS (WATER YEARS 1907=08¢ 1913=78)» 3s134 FT3/S (GB476 M3/S),

EXTREMES FOR PERIOD DF RECORDJ==MaXIMUM OAILY DISCHARGEs 33+000 FT3/S (935 M3/5) MAY 19605 MINIMUM
162 FT3/5 (4,59 M3/S) SEPT, 15s 163}, i 100 w PAILY:

EXTREMES FOR CURRENT YFAR,~~MAXIMUM DAILY DISCHARGEs 84950 FY3/S (253 M3/S) SEPTs 163 MINIMUM FT3/5
136.8 MOsSy alG, 19 . + 8y . 16 INI DAILYs 19230 /'

DISCHARGEs IN CURIC FEEY PER SECONDs WATER YEAR OCTOBER 1977 10 SEPTEMBER 1978
MEAN VALUES

DAy ocT Nov DEC JAN FER MAR APR MAY JUN JuL AUG SEP
1 3460 2320 2720 2760 1920 1900 3520 3240 4610 1950 2520 5790

2 2990 2470 2700 2480 2300 1890 4570 3590 4970 1780 2080 4440

3 2840 2830 2310 2320 2020 1920 3300 3500 4960 1950 2250 5020

A 2590 4080 2280 2460 2190 1950 2970 3790 4420 1740 2370 3710

s 2610 3450 2080 2520 1860 1600 3240 3120 3310 1720 2060 3330

6 3500 3la0 2410 2210 1980 1600 4590 2540 2250 1630 1740 3180

7 2110 3250 2460 2590 2100 1760 5130 2250 2650 1800 1630 32600
L] 3200 3590 2890 2580 2120 1820 4900 26840 2520 1740 1650 2650

9 3440 3270 2650 2280 2010 2040 5320 3050 2480 2060 2010 2370
10 3710 3310 2330 2180 2070 1900 5660 3260 2290 1870 1950 2370
1n 3770 3230 2330 2020 1940 1700 5800 3760 2080 1760 1890 2840
12 3980 3110 2400 2320 1870 2040 5760 4020 2420 2080 1650 3800
13 4280 3080 2780 2440 1770 1500 5590 3970 3520 1970 1230 4110
14 4100 2220 3050 2440 1800 1680 5620 5080 3560 1930 1500 5220
18 3880 2970 3230 2350 1770 2080 5020 6400 3450 1760 1870 8300
16 3680 2940 3220 2280 2010 1910 4070 7430 2640 1530 2440 8950
17 3060 2630 3100 2480 1820 1800 4280 7320 2560 1310 2740 7750
18 3410 2650 3260 2280 1910 1610 4390 6960 2730 1570 3180 7340
19 3220 2280 4000 2239 1510 1520 4680 6300 2420 2230 2610 7500
20 3370 2280 «000 1890 1760 1610 5080 6070 2520 2420 2420 7640
21 2870 2730 3260 2300 1600 1670 5730 5380 2250 2460 2290 T440
22 3010 2890 3920 2250 1780 1550 6170 5550 2070 2740 2540 5690
21 2590 3020 3170 1880 1860 1780 4970 3790 2140 3470 2760 5000
24 2550 2400 3590 1750 1970 1760 5410 3990 1970 4400 4330 3560
28 2750 2460 3040 2100 18190 1720 5280 2630 1870 4860 5390 320
26 2570 2400 2660 2110 1790 1930 4410 2420 1680 4790 6740 2880
27 2530 2060 2820 2050 1930 1890 5440 2650 1650 4760 5620 2990
2R 2680 2240 2800 2050 1900 2080 5130 4950 1680 3reo 7400 3160
29 2520 2320 2780 1980 - 2540 5330 4030 1380 3780 7600 3070
30 2240 2260 3000 1830 ———e 2770 3830 4300 1820 2290 8710 3500
3 2260 Rt 2850 1890 e 3370 —— 3950 —— 2650 6990 ——
TOTAL 95770 83s60 90690 69300 53370 58890 145190 132130 80910 76780 102160 140180
MEAN 3089 2795 2928 2235 1906 1900 4840 4262 2697 2477 3295 4673
MAX 4280 4080 4000 2760 2300 3370 6170 7430 4970 4860 8710 8950
VIN 2110 2060 2080 1750 1510 1500 2970 2250 1380 1310 1230 2370

CAL YR 1977 710TaAL 864665 MEAN 2369 MAX 7870 MIN 906
WTR YR 1978 TOTAL 1129230 MEAN 3094 MAX 8950 MIN 1230

M



112 STREAMS TRIBUTARY TO LAKE SUPERIOR

04067500 MENOMINEE RIVER NEAR MCALLISTERs WI
(NATIONAL STREAM=QUALITY ACCOUNTING NETWORK STATION)

LOCATION<==LAT 45°19720"s LONG B7°39140", IN SW 1/6 SE 1/4 SECe17+ Te33 Noe Re23 Ees MARINETTE COUNTYs HYDROLOGIC
UNIT 046030108 AT BRIDGE ON COUNTY TRUNK HIGHWAY JJv 2.9 MI (4,7 KM) EAST OF MCALLISTER.

NRAINAGE AREA,==4020 le (104400 KMz) APPROXIMATELY.
WATER=QUALITY RECORDS
PERIOD OF RECORD,-=DECEMBER 1977 TO SEPTEMBER 197a,
REMARKS ¢ =»=RECNRDS OF INSTANENUS DISCMARGE FURNISHFD BY THE WISCONSIN PUBLIC SERVICE CORP.

WATER=QUALITY DATAs DECEMBER 1977 TO SEPTEMBER 1978

SPFa OXYGENs  COLI~
CIFIC 015~ FORMs
STREAM=  CON= SOLVED  FECALs
FLOWs ouCT- TUR= TUR=  OXYGENs  (PER= 0,7
INSTAN=  ANCE PH TEMPER= 8iD~ 810~ DIs- CENT UM=MF
TIME  TaNECUS (MICRO- ATURE 1Ty ITY SOLVED  SATUR= (CDLS./
OATE (CFS) MHOS) (UNITS) (DEG C) (JTY) (NTU) (MG/L)  ATION) 100 ML)
DEC + 1977
0740, 1100 2460 220 7.9 .0 2 - - - K2
JAN s 1978
gs... 1230 2010 205 7.3 .0 2 - 12.2 88 K8
FER
M::-.. 1030 2200 230 7.6 o0 4 - 12.3 88 K1
2604, 1600 2050 320 7.9 o0 2 -- - -- K1
APR
2600, 1000 3300 170 7.5 8.0 2 - 1146 103 K&
MAY
53... 0930 3460 180 7.5 17.0 - 3.0 9.6 101 Ké
JUN
5\--. 1000 2540 200 8.0 19,8 - 240 Be2 93 K13
JUL
57... 1000 4760 200 8.2 22.0 - 3.0 8.5 101 28
AUG
3060, 1200 8310 170 8.0 2l.0 -- 3.0 - -- 73
SEP
27ee, 1030 3180 200 Teb 14.0 .- 2.0 8.7 a8 K2S
STREP=
Tococc! HARD = MAGNE= SODIUM  POTAS-
FECALe  HARD= NESSs  CALCIUM SIUMs  SODIUM AD- SIUMs BICAR=
KF AGAR  NESS NONCAR- DS~ DIsS~ DIS- SORP= 0IS=  BONATE
(COLS. (MG/L  BONATE SOLVED  SOLVED SOLVED TION SOLVED  (MG/L
PER AS (MG/L (MG/L (MG/L (M6/L  SQDIUM RATIU (MG/L AS
DATE 100 ML)  CACC3)  CACO3)  AS CA)  AS MG)  AS NA) PERCENT as K) HCO3)
DEC + 1977
07ees K6 120 27 27 12 2.6 4 ol 1.1 110
JAN s 1978
2See, KS 120 21 28 12 3,0 5 el 1.1 120
FER
160as KS 120 21 28 12 2.8 5 ol 1.2 120
MAR
2600, K11 120 9 28 13 3.0 5 ol 1.3 140
APR
2644, K3 100 13 23 1l 2.0 4 .l 1.1 110
May
2344, K12 95 ! 23 9,2 2.2 s o1 K1 -
JUN
2les. 45 100 19 23 1l 2.4 5 ol 1.0 -
JuL
2Tees 82 110 18 24 1n 2.1 4 ol 1.0 -
AUG
30e., 58 96 13 22 10 2.0 4 .l 1.0 -
SEP
27e0. Kla 110 15 26 1 2e4 5 ol 9 --

K RESULTS BASED ON COLONY COUNT OUTSIDE THE ACCEPTABLE RANGE (NON=IDEAL COLONY COUNT).



STREAMS TRIRUTARY TO LAKE SUPERIOR

06067500 MENOMINEE RIVER NEAR MCALLISTERs WI~<CONTINUED
WATER=QUALITY DATAs DECEMBER 1977 TO SEPTEMBER 1978
SOLIDSs SOLIDSs
CARBON CHLO= FLUO= SILICAs RESIDUE SuMm OF  SOLIDS»
ALKA=  DIOXIOF SULFATE  RIDEs RIDEs DIS~ AT 180  CONSTI- DIS=
CAR= LINITY oIS~ DIS~ D1S= DIS~ SOLVED DEGe C TUENTSs  SDLVED
BONATE (ME/L SOLVED  SOLVED  SOLVED  SOLVED  (MG/L DIS~ D1S~ (TONS
(MG/L AS (MG/L (MG/L (MG/L (MG/L As SOLVED  SOLVED PER
DATE  AS C03)  CAC03) AS C02) AS S06) AS CL)  aS F) s102) (MG/L) (MG/L)  AC=FT)
DEC » 1977
070, 90 2.2 18 3.6 ol 8.9 148 127 .20
JAN s 1978
2544, 98 946 20 4.7 w1 9.8 192 138 21
FER
1600, 0 98 4.8 19 2.6 .6 10 144 135 .20
MBR
26a0. 0 110 2.8 18 2.8 .1 10 153 145 .21
APR
26ee. 0 90 5.6 17 2.5 .0 5.8 132 117 .18
May
2340, - 9 - 15 2.0 W0 5.0 105 - 14
JUN
2lass .- 84 - 12 4,2 «0 642 136 110 .19
JuL
2740, -- 86 -- 11 1.9 ol T4 140 110 .19
AUG
3000, - 83 -- 9.9 3.1 o0 8.2 143 106 .19
SEP
2740, - 90 -- 10 3.0 ol 9.1 155 115 .21
NITRO=  NITRO=  NITRO=
SOLIOSs  NITRO=  NITRO=  NITRO= GENsAM= GENsNH4 GENyAM=
D1S= GENy GEN GENy  MONIA ¢+ ¢ ORGe MONIA ¢ NITRO= NITRO=  PHOS=
SOLVEN NO2+h03 AMMONTA ORGANIC ORGANIC  SUSP.  ORGANIC GEN GENs  PHORUS»
(TONS TOTAL TOTAL TOTAL TOTAL TOTAL 01IS. TOTAL TOTAL TOTAL
PER (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L
DATE 0AY) AS ) AS N) AS N) as N) AS N) AS N) AS N)  AS NO3)  AS P)
DEC » 1977
07.0. 983 .18 «01 -- -- - o4l - - .02
JAN s 1978
25.4, 825 .27 ' 06 1e6 le4 «00 1.8 1e7 Te6 .02
FER
lhss,  BSE .26 .02 .52 o564 «00 .57 .78 3.8 «01
MAR
gb--. 867 .26 o0 «26 27 .00 o7 o53 23 «01
APR
26444 1180 .09 «00 +55 +55 .01 .54 .66 2.8 .02
MaY
23es, 981 .15 .02 - - -- 1.2 - -- .03
JUN
2less 932 .10 W02 $48 «50 <00 .55 .60 2.7 ' 04
JuL
27+, 1800 .10 .01 .86 «87 .38 049 $97 443 .03
AUG
sao... 3210 .16 .00 «86 «86 <04 «82 1e0 4.5 «03
EP
27.., 1330 .12 «00 .62 .62 «00 1.3 o T4 3.3 .02
CARBON PERI=  CHLOR=A CHLOR=B
PHOS= CARRONs ORGANIC  PHYTO=  PERI= PHYTON  PERI= PERI~
PHORUSs CARRONs ORGANIC  SUS= PLANK=  PHYTON BIOMASS PHYTON  PHYTON
D1S~ CRGANIC  DIS- PENDED TONs  BIOMASS  TOTAL  CHROMO= CHROMO=
SOLVEN  TOTAL  SOLVED TOTAL TOTAL ASH DRY GRAPHIC GRAPHIC
(MG AL (ME/L (MG/L (MG/L (CELLS  WEIGHT  WEIGHT FLUOROM FLUORDM
DATE AS P) As C) AS C) AS C)  PER ML)  G/SQ M G/SQ M (MG/M2) (MG/M2)
DEC ¢ 1577
07,4, »00 4e0 - - - - - - -
JAN ¢ 1678
2540, «01 .- 17 - - - - - -
FEB
16¢e. «01 1.8 - .- -- - - - .-
MAR
2hae. .00 S5e2 - L2 160 . - - -
APR
2640, »01 -- 8.8 o4 - - - - -
MaY
230, 02 Teé - - 11000 5.8 7.6 3.0 12
JUN
2lees «01 9.1 - - 4900 - - - -
JuL
2Teue «01 Lt le ol 700 2.7 4,2 3.1 1.3
AUG
304e, 00 15 - - 680 .16 47 le4 bl
SEP
2%.., .01 13 - - - - - - -
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04067500

STREAMS TRIBUTARY TO LAKE SUPERIOR

MENOMINEE RIVER NEAR MCALLISTERs WI==CONTINUVED

WATER=QUALITY DATAs DECEMBER 1977 TO SEPTEMRER 1978

BARIUM»
ARSENIC BARIUMs  SUS=~
STREAM=~ SUS=  ARSENIC  TOTAL  PENDED  BARIVU
FLOW, BARSFNIC PENDED DIS~ RECOV~ RECOV~ DIS~
INSTAN- TOTAL TOoTAL SOLVED ERABLE  ERABLE SOLVE
TIME  TANEOUS  {(VUG/L (UG/L (e6/L (U6/L (UG/L e/
DATE (CFS) AS AS)  AS AS)  AS AS) AS Ba) AS BA) AS B
JaN » 1978
25,40 1230 2010 0 0 0 0 0
APR
26,00 1000 3300 1 0 1 (] 0
JuL
27,00 1000 4760 1 0 1 0 0
CHRO= CHRO~ COBALT
MIUM MIUv, CHRO-  COBALTs  SUS~ COPPER
TOTAL SuUS- MIUM, TOTAL  PENDED  COBALTs  TOTAL
RECOV=  PENDED  DIS- RECOV- RECOV=-  DIS=- RECQOV~
ERABLE  RECCV, SOLVFD  ERABLE  ERABLE SOLVED ERABLE
(Ue/t (Ug/sL UG/t (UG/L (UG/L (UG/L (UG/L
DATE AS CR)  AS CR) AS CR)  AS CO)  AS CO}  AS CO)  AS CU)
JAN ¢ 1978
.o 20 16 4 7 1 6 6
APR
2600, <10 <9 1 2 2 0 2
JuL
27eas 10 7 3 0 ] 0 6
TRCNy LEAD+ MANGA=  MANGA=
Sus~ LEAD» SUS=- NESE o NESE
PENDED  TRONs TOTAL PENDED  LEAD» T0TAL Sus-
RECOV~ DIS- RECOV=  RECOV~ DIS~ RECOV~-  PENDEC
ERABLE  SOLVFD ERABLE ERABLE SOLVED ERABLE  RECOV.
(ue/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L
OaTE aS FE}  aS FE) AS PR)  AS PB)  AS PB) AS MN)  AS MN)
JAN » 1978
2544, 120 150 8 2 6 20 10
APR
26.., 150 120 )] 0 0 30 10
JuL
27e4. 260 70 2 2 0 110 90
SFLE= SILVERS
NIUM, SELE=  SILVEWe SUS-
MERCLRY  SELE= SuS~ NIUM, ToTAL PENOED SILVERe
DIS~ NIUMs PENDFD DIS- RECOV-  RECOV~- D15~
SOLVED  TOTaL TOTaL SOLVED  ERABLE  ERABLE  SOLVED
(UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L
DATE AS KG)  AS SE)  AS SE)  AS SE)  AS AG)  AS AG)  AS AG)
JAN ¢ 1978
2544s <5 0 [} 0 0 0 [
APR
2640, <8 n 0 ] 0 0 0
JuL
27¢s. 5 0 0 0 0 0 0

CADMIUM
CADMIUM SUS=-
Mo ToTAL PENDED CADMIUM
RECOV~ RECOV= DIS~
1] ERABLE ERABLE SOLVED
L (UG/L (UG/L (U6/L
A) AS CD) AS CD) AS CD)
0 2 0 2
0 0 0 0
0 3 0 3
COPPER
SUS~ IRONY
PENDED COPPERs TOTAL
RECOV= DIS~ RECOV~
ERABLE SOLVED ERABLE
(UG/L (UGrsL uG/L
AS CU) AS CU) AS FE)
3 3 270
0 2 270
0 6 330
MERCURY
MANGA= MERCURY SUS~
NESEs TOTAL PENDED
015~ RECOV~ RECOV~
SOLVED ERABLE ERABLE
(UG/L (UG/L (UG/L
AS MN) AS HG) AS HG)
10 <S5 .0
20 <.5 «0
20 o5 o0
ZINCy
ZINCy SUS~
TOYAL PENDED ZINCy
RECOV~ RECOV~ DIS~-
ERABLE ERABLE SOLVED
(UG/L {UG/L {UG/L
AS IN) AS IN) AS ZIN)
20 10 10
io L] 10
10 L] 10



STREAMS TRIBUTARY TO LAKE SUPERIOR 115
04067500 WENOMINEE RIVER NEAR MCALLISTERs WI==CONTINUED

QUALTYATYVE AND ASSOCTATED QUANTITATIVE BIOLOGICAL DATA, FEBRUARY 10 SEPTEMBER 1978

PHYTDPLANKTON
A Count Percent Diversity Sampling
Date Time Organism (cells/ml) of total index method
Mar. 24, 1978 1600 CHLOROPHYTA Grab
Chlorophyceae sample
Ankistrodesmus 9 6
CHRYSOPHYTA
Bacillariophyceae
Cymbella 18 11
Diatoma 54 33
Gomphonema 27 17
Navicula 36 22
Synedra 27 17
TOTAL 160 2.4
May 23, 1978 0930 CHLOROPHYTA Grab
Chlorophyceae sample
Dictyosphaerium 0l0 5
Kirchneriella 0
Micractinium 410 4
Scenedesmus 610 S
Sphaerocystis 100 1
CHRYSOPHYTA
Bacillariophyceae
Amphora 0
Asterionella 1,400 12
Cyclotella 1,300 12
cymbella 260 2
Diatoma 150 1
Gomphonema 200 2
Melosira 2,600 22
Navicula 310 3
Nitzschia 820 7
Chrysophyceae
Dinobryon 870 8
CYANOPHYTA
Cyanophyceae
Anacystis 560 5
EUGLENOPHYTA
Euglenophyceae
Trachelomonas 1,200 10
TOTAL 11,000 3.5
June 21, 1978 1000 CHLOROPHYTA Grab
Chlorophyceae sample
Ankistrodesmus 45 1
chlamydomonas 45 1
Cosmarium 45 1
Tetrastrum 89 2
CHRYSOPHYTA
Bacillariophyceae
Achnanthes 110 2
Cocconeis 67 1
Cyclotella 650 13
Diatoma 67 1
Gomphonema 67 1
Navicula 89 2
Nitzschia 45 1
Synedra 45 1
Chrysophyceae
Ochromonas 89 2
CYANOPHYTA
Cyanophyceae
Anacystis 3,300 67
EUGLENOPHYTA
Euglenophyceae
Trachelmonas 160 3
TOTAL 4,900 1.9
July 27, 1978 1000 CHLOROPHYTA Grab
Chlorophyceae sample
Ankistrodesmus 29 4
carteria 14 2
Pediastrum 110 16
Scenedesmus 170 24
CHRYSOPHYTA
Bacillariophyceae
Cocconeis 220 31
Cymbella 14 2
Diatoma 14 2
Gomphonema 29 4
Melosira 29 4
Nitzschia 29 4
EUGLENOPHYTA
Euglenophyceae
Trachelomonas 43 6

TOTAL 700 2.8
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Aug. 30, 1978

Date

04067500

GUALITATIVE AND ASSOCIATED QUANTITATIVE BIOLOGICAL DATA, FEBRUARY 10 SEPTEMBER 1978

STREAMS TRIBUTARY TO LAKE SUPERIOR

MENOMINEE RIVER NEAR MCALLISTERs WI~=~CONTINVEQ

PHYTOPLANKTON
Count Percent Diversity
Time Organism (cells/ml) of total index
1200 CHLOROPHYTA
Chlorophyceae
Chodatella 24 4
Scenedesmus 190 29
CHRYSOPHYTA
Bacillariophyceae
Achnanthes 24 4
Cocconeis 190 29
Cyclotella 24 4
Frustulia 24 4
Gomphonema 24 4
Melosira 48 7
Navicula 72 11
Plagiotropis 24 4
Synedra 24 4
TOTAL 680 2.9
WATER=QUALITY DATAs DECEMBER 1977 TO SEPTEMBER 1978
SPE= SEDPI=~ SED,
CIFIC MENT Susp,
STREAM=  CON= SED1I~- DIS=- SIEVE
FLOW, DUCT= MENT CHARBE » D1AM,
INSTAN=  ANCE TEMPER=  SUS= Sus=- % FINER
TIME TANEQUS (MICRO=- ATURE PENDED PENDED THAN
DATE (CFS) MHOS) (DE6G C) (M8/0L) (T/DAY) 4062 MM
DEC o+ 1977
07ess 1100 2460 220 .0 & 40 -
JAN » 1978
25e¢4a 1230 2010 205 .0 0 «00 -
FEB
16ees 1030 2200 230 .0 1 5.9 100
MaR
24400 1600 2050 320 o0 4 22 75
APR
2604 1000 3300 170 8,0 3 27 lo00
MAY
234, 0930 3460 180 17.0 10 93 8o
JUN
21..- 1000 2540 200 19.5 6 4] lo0
Jul
27e0e 1000 4760 200 22,40 7 90 98
AUG
30ees 1200 8310 170 21.0 18 404 73
SEP
2700 1030 3180 200 14,0 7 60 86

Sampling
method

Grab
sample



STREAMS TRIBUTARY TO LAKE MICHIGAN
04069500 PESHTIGO RIVER AT PESHTIROs WI

LOCATION,==LAT 45°02946"y LONG B7°44940"y IN NE 1/4 SECe30s To30 New Re23 Ees MARINETTE COUNTY, HYDROLOGIC UNIT
04030105+ ON LEFT BANK 75 FT (23 M) DOWNSTREAM FROM CHICAGO AND NORTHWESTERN RAILWAY BRIDGEy 0.5 M1 (0.8 KM)
Eg;?:TREAM FROM WISCONSIN PUBLIC SFRVICE CORP. POWERPLANT AT PESHTIGOs AND 115 MI (1B¢5 KM) UPSTREAM FROM

.

DRAINAGE AREA.=-15120 12 (2,901 KM2),
PERIOD OF RECORD.=~=JUNF 1653 TO CURRENT YEAR,

REVISED RECORDS.-=WDR WI=76-1: ORAINAGE AREA,

GAGE.~~WATER=STAGE RECORDER DATUM OF GAGE IS 564,64 FT (1784198 M)+ NATIONAL GEODETIC VERTICAL DATUM OF 1929,

REMARKS , =~RECORCS GOON EXCEPT THOSE FOR WINTER PERIODSs WHICH ARE FATR, NIURNAL FLUCTUATION CAUSED BY TWo
POWERPLANTS UPSTREAM.

AVFRAGE DISCHARGE.-=25 YEARS+ 914 FT3/S (25.88 M3/S)s 11,08 IN/YR (281 MM/YR).

EXTREMES FOR RERIOD OF RECORD.==MAXTMUM DISCHARGEs 92790 FT3/S (277 M3/S) MAY 9+ 1960, GAGE HEIGMTs 11459 FT
(3.533 M)+ FROM RATING CURVE EXTENNED ABOVE 5¢000 FT3/S (142 M /S) ON BASIS OF COMPUTATION OF PEAK FLOW
THROUGK DAM GATESH MINTMUM, 17 FT /S (0,48 M3/5) NOV. 29+ 19664 GAGE HEIGHTs 1e00 FT (0305 M)§ MINIMUM DAILY,
84 FT3/S (2,38 M%/S) LG, S5y 1957,

EXTREMES FOR CURRENT YEAR,-=MAXIMUM DISCHARGEs 34230 FT3/S (91,5 M3/S) APR. 12¢ 0AGE HEIGHTs 6,55 FT (1.996 M)}
MINIMUM DATLYs 204 FT3/S (5,78 M3/S) AUG. l4a.

RAaYING TABLF (GAGE HEIGHTs IN FEETs AND DISCHARGEs [N CUBIC FEEI PER SECOND)

DISCHARGF, IN CUBIC FEET PER SECONDs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

MEAN VALUES

(STAGE~DISCHARGE RFLATION AFFECTED BY ICE DEC. 27 TO MAR. 25.)
1.6 200 3¢5 1,000
1.9 290 5.0 1,990
2.5 515 7.0 34590

DAY ocr NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 8l 704 640 680 460 $60 1560 830 1660 408 617 881
? 492 685 640 720 520 540 1410 884 1340 241 610 973
il 563 795 600 600 380 560 1240 655 1180 291 550 737
4 612 1420 560 760 450 580 1550 849 1030 441 482 610
5 STT 1220 520 580 370 520 1590 730 Ble S5S 48S 690
& 677 1250 580 660 390 480 1670 565 609 605 488 800
7 Sle 1350 660 580 430 640 2210 655 742 619 439 714
a 598 1320 700 440 470 140 2060 745 622 656 374 775
9 841 1390 660 620 320 8B40 1800 930 603 589 434 640
10 920 1360 560 580 420 800 2450 1140 S62 573 381 535
11 960 1140 410 600 390 740 3030 983 462 473 321 492
1? 1000 1100 620 500 350 760 3010 964 493 522 3?7 626
13 1000 980 840 600 320 720 2730 1390 495 442 422 515
1a 980 s20 780 540 340 760 2950 1690 484 449 204 1050
15 926 1100 740 600 390 B840 2300 2090 551 45] 352 1580
16 g27 832 700 470 350 920 1780 2350 586 423 443 1690
17 771 823 660 580 400 820 1360 2280 628 35) 911 2310
18 661 665 800 560 470 740 1530 2160 708 411 1450 2590
19 590 700 680 400 450 660 1570 1600 606 470 1560 2390
2n 656 596 920 470 310 600 1730 1130 542 73 1300 2340
21 537 740 ' 860 520 520 580 1840 781 458 550 111¢ 1690
22 530 809 720 460 460 660 1730 778 461 637 814 1680
23 5§78 763 1000 380 350 760 1280 897 422 787 788 1290
24 443 787 800 500 450 880 1170 745 501 1330 903 1010
2% 5472 658 860 480 440 920 1320 77 389 1140 1040 797
26 567 620 720 470 420 825 1120 554 475 1290 1050 855
27 638 580 760 520 380 817 1250 620 410 1360 1120 905
28 560 540 280 450 450 957 1290 701 511 1220 1230 1170
29 585 580 680 430 -—— 1070 1120 931 430 1050 1540 1140
an 594 620 720 360 ——- 1380 82% 1130 365 832 1160 1230
3N 633 ——- 680 400 L 1400 - 1410 .- 719 1210 -
TOTAL 21285 27087 21950 16510 11450 24069 52475 33884 19341 20458 24165 35105
MEAN 687 9032 708 §33 409 776 1749 1093 645 660 780 1170
(133 1000 1420 1000 760 520 1400 3030 2350 1660 1360 1560 2590
MIN 443 540 410 260 310 480 825 554 368 241 204 492
CFs™ .61 .21 .63 48 «37 .69 1.56 «98 «58 59 «70 1408
A, .7 .90 .73 «55 .38 «80 1,74 1413 64 .68 «80 1e17
CAl YR 1977 TOTAL 263668 MFAN 722  MAX 2980 MIN 165 CFSM .65 IN 8,76
WTR YR 1978 TOTAL 307779 MEAN 843  MAX 3030 MIN 204 CFSM 75 IN 10,22
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04070000 WHEELER LAKE NEAR LAKEWOOD» wl

LOCATIONg==LAT 45°19°07%; LONG 88%28158"s IN NW 1/4 SEC+27» T+33 Nes Rel6 Eor OCONTO COUNTY, HYDROLOGIC UNIT
04030104, ON WEST SHORE OF LAKE 2,3 MI (3,7 KM) NORTHEAST OF LAKEWOOD.

ORAINAGE AREA.=+2 MI2 (5 KM2)y APPROXIMATELY. AREA OF WHEELER LAKEs 380 ACRES (1.54 KM2),

PERIOD OF RECORD.==AUBUST 1936 YO CURRENT YEAR (FRABMENTARY).

BAGE . =-NONRECORDING 'GAGE, DATUM OF GABE IS 90,00 FT (27.4 M) ABOVE DATUM ASSUMED BY WISCONSIN DEPARTMENT OF
NATURAL RESOURCES! GAGE REAOINGS WAVE BEEN REDUCED TO ELEVATIONS ABOVE THIS DATUM, PRIOR TO APR, 19, 1936,
NONRECORDING 0AGE WAS LOCATED ON E£AST SHORE OF LAKE. APR. 20+ 1939, TO APR. 13+ 1960+ NONRECORDING GAGE WAS
LOCATED ON SOUTHWESY SHORE OF LAKE.

REMARKS 4==A0D 90 FT (27.4 M) TO OBTAIN ELEVATION ABOVE DATUM ASSUMED FOR THIS LAKE BY WISCONSIN DEPARTMENT OF
NATURAL RESOURCES. LAKE WAS NO SURFACE OUTLET, LAKE WAS ICE COVERED ABOUT NOV. 26 TO APR. 23.

EXTREMES FOR PERIOD OF RECORD.==-MAXIMUM ELEVATION OBSERVED» 7.31 FT (2.228 M) JUNE 65 19735 MINIMUM OBSERVED:
3,45 FT (1,052 #) FEB. 5S¢ 1950.

EXTREMES FOR CURRENT YFAR,==MAXTMUM ELEVATION OBSERVEDs 6,33 FT (1,929 M) SEPT, 20% MINIMUM OBSERVED» 5.15 FY
(1570 M) OCTe 7e

BAGE HEIGHTs IN FEETs WATER YEAR OCTOBER 1977 To SEPYEMBER 1978
MEAN VALUES

Day ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUS SEP
1 — ——— -——— - 5.53 . - S.70 o= -
2 - -— . . -—— -—— ——— == -—- 6613
3 —— — 5,37 —— ——- — 5,85 == ——— PR,
4 — —— c—- - 5,58 -—— —— ene -—— -
3 ——— .30 e - e PN L. e 5.67 =
6 co- voa -——- 5,71 —— —— cow
7 5.15 5.34 5.60 a= - - -

[} en- - -— 5,62 am= P S.7¢ 5,65

Q -—— - - -—— —— am= - - P,

10 -——e - 6,40 -— —— - 5,80 e ———

11 -——— —— —— ——- - - —— o= -—— —-
12 ——— Se34 [ -—— -—— ame ——— - 5,61 e
13 5,25 vas 5.39 -— ——- 5.80 - - i -
14 peag -——- cma e aa= o= —— .—— - =
15 —— ——— —— -—— 5.71 576 ——— 5465 e =
16 - 5,60 c—- o= - -— - 6.28
17 Se45 —— PR - 5,78 P v -
18 - -— -—— e .- - - -—— ———
19 5.30 e -—— - PR, —— . 5,98 ——-
‘20 .= —aa ——— cwe S.74 Prr— —- - 6e33
21 - —— —— 5,60 P ——- - ——— —— -——
22 5,20 - -—— —— 5.77 - —— 5,70 -—— -——
23 - -—— ——— ——— ane - .e- -—— -—e 628
24 —- o= 5,51 -——- -—— con S5e70 ve- —— -——
25 ome - —— - e -—- —a- [ -——- -——
26 coa
27 5.69

28 pas.

29 e -

30 P ——— -—— -— 6032




STREAMS TRIBUTARY TO LAKE MICHIGAN
04071000 OCONTO RIVER NEAR GILLETTs WI
LOCATION,~=LAT 44°51153%s | ONG 88181007y IN NW 1/4 SECe34s T+28 Nes Re18 Eas OCUNTO COUNTY» HYDROLOGIC UNIT
04030104y ON LEFT BANK 300 FT (91 M) UPSTREAM FROM COUNTY TRUNK HIGHWAY BB BRIDGEs 2,0 MI (3.2 KM) UPSTREAM
FROM CHRISTY BROOKs 2.0 MT (3,2 KM) SOUTH OF GILLETTs AND AT MILE 29 (47 M},
DRAINAGE AREA.,-=678 MI2 (1,756 kM2)

PERIOD OF RECORD,==JUNE 1906 TO MARCH 1909s OCTOBER 1913 TO CURRENT YEARe MONTHLY DISCHARGE ONLY FOR SOME
PERI00Ss PUBLISHED IN wSP )307.

REVISEO RECORDS.==WSP 3841 QDRAINAGE AREA. WSP 1207: 1922, WwSP 1307: 1907=8(M)y 1914=16(M)s 1518=21(M)»
1923-33(M)y 1937-38(M)s 1943(M),

GAGE 4 ~=WATER=STAGE RECORCER. DATUM OF GAGE IS 732.87 FI (223.379 M)y NATIONAL GEODETIC VERTICAL DATUM OF 1929
(LgVELS BY WISCONSIN CEPARTMENT OF TRANSPDRTATION), SEE WSP 1727 FOR HISTORY OF CHANGES PRIOR TO AUG. 259
1938,

REMARKS ¢ ~=-RECORDS GUOD EXCEPT THOSE FOR WINTER PERI[ODSs WHICH ARE FAIR.

AVERAGE DISCHARGE .==67 YEARS (WATER YEARS 1906=08s 1913=78)s 579 FT3/S (16440 M3/9)s 11,60 IN/YR (295 MM/YR).

EXTREMES FOR PERICO OF KECORD,=-MAXIMUM DISCHARGEs 89400 FT3/S (238 M3/S) APR. 1Us 1922+ GAGE HEIGHTs 11.2 FT

(3.41 M) FROM FLOODMARKSs CAUSED BY A FAILURE OF DaM AT PULCIFER 4 M1 (644 KM) ABOVE STATION} MINIMUMs 93 F13/S

(2463 M3/5) NOV, 26+ 1941, GAGE HEIGHT» 0,13 FT (0,040 M)s FLOW RETARDED BY ANCHOR ICE ABOVE STATION.

EXTREMES FOR CURRENT YFAK,~-PEAK DISCHARGES ABOVE BASE OF 19500 FT3/S (42,5 M3/S) AND MAXIMUM (¥):

DATE TIvE DISCHARGE GAGE HEIGHT OATE TIME DISCHARGE GAGE HEIGHT
(F13/8)  (v¥/5) (FT) M) (FT3/5)  (M3/S) (FT) M
APR, 12 1100 *19950 5S.2 *3.70 1.128 SEPT. 17 - 12760 49.8 UNKNOWN

MINIMUMs 255 FT3/S (7,22 ¥ 3/S) AUG. 159 GAGE HEIGHT» 0.75 FT (04229 M)s

RATING TARLE (GAGE HEIGHTe IN FEETe aND DISCHARGEs IN CUBIC FEE! PLR SECUND)»
(SHIFTING=CONTROL METHOD USED APR. 1=263% STAGE-=DISCHARGE RELATIUN AFFECTED BY
ICE NOV, 25 TO MAR. 31.)

0,5 185 240 780
1.0 330 3.5 1s710
400 24060

NISCHARGF,s IN CURIC FEET PER SECONDe WATER YEAR OCTOB8ER 1977 10 SEPTEMBER 1978
MEAN VALUES

nay ocT NOV nEC JaN FER MAR APR MAY JUN JuL AUG SEP
1 401 308 480 450 300 300 745 738 966 339 410 769

2 379 270 490 430 300 300 740 694 980 433 393 647

2 35a 310 4R0 420 300 300 719 655 947 613 364 524

4 3413 S1a 470 400 300 300 812 614 859 706 33) 466

5 3213 6A9 450 390 300 300 906 585 721 711 328 478

6 327 770 430 380 300 300 1010 S44 608 659 320 442

7 333 8133 420 3a0 300 300 1080 516 571 583 315 397

A 37a 8135 410 380 300 300 1130 509 587 498 302 410

Q 429 829 400 370 300 300 1250 555 631 501 274 391
In 483 823 390 kR{] 300 300 1660 619 626 438 269 380
11 525 803 90 360 30n 310 1760 645 555 406 271 372
12 $31 768 390 350 300 310 1920 640 498 arn 266 402
137 499 723 390 350 300 320 1870 665 448 356 262 556
1a 465 672 400 340 300 330 1700 819 429 353 259 ago
15 447 621 400 330 300 340 1530 952 432 350 260 1170
1s 429 583 410 320 300 340 1380 1090 466 336 291 1560
17 413 553 440 320 300 3s0 1260 1180 475 326 414 1740
18 403 522 490 310 300 350 1180 1150 465 328 626 1730
10 kCH] 495 540 310 300 3sp 1110 1040 446 358 772 1500
2n 385 0 600 310 300 360 1060 908 422 488 831 1420
21 3 450 630 300 300 390 1070 784 404 557 731 1360
27 369 509 660 300 300 420 1100 695 377 531 544 1250
21 362 491 680 300 300 470 1100 626 367 506 464 1130
24 355 Si4 650 300 300 480 1060 812 359 504 616 1060
25 350 520 600 300 300 490 1020 585 3s0 673 694 920
26 347 490 520 310 300 510 1000 527 346 723 T44 821
27 340 470 4R0 310 310 560 917 510 337 688 768 151
28 339 440 470 310 310 640 930 S47 329 648 749 736
20 332 440 470 3o 120 877 682 324 600 771 783
30 306 460 480 310 760 797 797 319 515 798 832
n 297 —— 470 300 720 —— 8719 .—- 445 818 ——
TOTAL 12006 17227 14980 10620 8420 12520 34753 22382 15644 15649 15255 25883
MEAN 387 574 483 343 301 404 1158 r22 521 505 492 863
MAX 531 a3s 680 450 3o 160 1920 1180 980 723 831 1740
MIN 297 270 390 300 300 300 719 509 39 326 259 3re
CFsM .57 «85 .71 «51 b4 «60 1.71 1.07 77 o75 o73 1.27
IN, .66 «95 .82 «58 46 69 1.91 1.23 .86 .86 o84 1.42

CAL YR 1977 TOTAL 161525 MFAN 443 MAX 1600 MIN 196 CFSM ,65 IN 8.86
wTp YR 1978 TOTAL 205337 MEAN 563  MAX 1920 MIN 259 CFSM ,83 IN 11.27
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120 STREAMS TRIRUTARY TO LAKE MICHIGAN
04071858 PENSAUKEE RIVER NEAR PENSAUKEE, W]

LOCATION,==LAT 44°49108% LONG 87°57912%, IN Nw 1/4 NE 1/4 SEC.16s Ta27 Nos» Ro21 E.» OCONTO COUNTYs HYDRDLOGIC
UNIT 040301035 ON RIGHT BANK 300 FT (90 M) DOWNSTREAM FROM BRIDGE ON TOWN ROADs 2.8 MI (4.5 KM) DDWNSTREAM
FROM BROOKSIDE CREEKe 2.6 MI (4.2 KM) WEST OF PENSAUKEEs 3.5 MI (5.6 KM) UPSTREAM FROM MOUTH.

DRAINAGE AREA,=--137 MIZ (355 kM2),

PERIOD OF RECORD.--OCTOBER 1972 TO CURRENT YEAR.

GAGE.~-WATER-STAGE RECCRDER. ALTITUDE OF GAGE IS 600 FT (182.88 M), FROM TOPOGRAPHIC MAP,

REMARKS s *=RECORDS 600D EXCEPT THOSE FOR WINTER PERIOUe WHICH ARE FAIR,

AVFRAGE DISCHARGE .==6 YEARSs 82.4 FT3/S (2.334 M3/S)e 8,17 IN/YR (208 MM/YR).

EXTREMES FOR PERIOD OF RECORD,==MaXIMUM DISCHARGE, 39880 FT3/S (110 M3/S) MAY 29 1973+ GAGE MEIGHTs 12,87 FT
(3,953 M)3 MAXIMUM GAGE HFIGHTs 13.03 FT (3,972 M) MAR, 25, 19764 (MACKWATER FROM ICE)3 MINIMUM DAILY DISCHARGE,
120 FT3/S (0,028 M3/S) AUG, 31+ 1977,

EXTREMES FOR CURRENT YEAR,-=MAXIMUN DISCHARGEs 1,770 FT3/S (50,1 M3/S) APR. 11+ GAGE HEIGHTs 9.30 FT (2.835 M)3

NO OTHER PEAK ABOVE BASE OF 800 FT3/S (23 M3/S)3 MINIMUMs 1,8 FT3/S (0,051 M3/5) AUG. 15+ GAGE HEIGHTs 2413
FT (0.649 M),

RATING TABLE (GAGE MEIGHTs IN FEFTs AND DISCHARGEs IM CUBIC FEE! PER SECOND).
(STAGE=DISCHARGE RELATION AFFECTED BY ICE DEC. 11-18, 21-22y DEC. 29 TO AFR.

1)
2,1 1,0 440 210
2.2 3,5 5.0 390
2.3 9.0 6.0 610
2.5 2% T.0 910
3.0 84 9.0 1,650
3.5 139

DISCHARGE, IN CURIC FEET PER SECONDs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES

DAY ocT NOV nEC JAN FEB MaR APR MAY JUN JuL AUG SEP
1 403 11 11 21 et 8.6 140 41 21 841 Tel 21
2 46 17 11 19 8.6 8.6 120 38 32 18 6e2 16
3 48 21 12 17 8.6 8.6 106 36 29 39 55 13
4 448 21 11 16 A6 8.6 244 33 27 44 4e? 12

5 Se? 21 10 15 Be6 8.6 328 33 25 54 422 945

& 5.8 19 10 14 8.6 9.0 309 29 21 64 3.8 8e7

7 6.2 23 10 14 8.6 9.4 432 26 20 60 3.7 7.3

a 13 25 10 15 846 10 330 30 35 52 3.5 740

L} 18 24 10 15 8.6 11 285 58 37 45 3.0 6.7

10 18 22 11 15 940 12 1070 64 35 37 2.3 645

11 14 18 11 14 9.0 14 1560 58 36 30 2.3 6.0
12 12 15 11 13 840 17 756 58 28 24 204 12
13 11 13 11 13 9.0 21 415 93 22 20 244 21
14 11 12 11 13 9.0 24 252 431 19 19 2.3 81
18 8.5 11 11 13 9.0 30 176 525 19 17 2.1 116
16 8.1 10 11 13 8.8 36 135 315 18 15 2.9 92
17 843 10 20 13 8.6 48 109 189 17 14 3.0 104
1A 8.6 10 32 13 8.6 52 95 131 17 13 4.5 112
15 Yo 10 70 13 846 56 106 97 16 13 845 128
20 Sed 10 86 13 8.6 60 113 75 14 14 7.6 160
21 11 9.6 100 13 846 70 104 60 13 15 604 207
22 8.1 92 a6 13 8.6 100 88 49 12 16 407 164
23 841 Se4 72 13 8.6 140 a2 43 9.7 23 95 124
24 8.0 9.6 60 13 8.6 170 100 39 8.7 27 30 87
FL 843 10 56 13 8.6 150 93 35 7.9 24 35 62
26 9.9 11 S4 13 8.6 170 78 31 8.1 20 26 47
27 846 10 45 13 8.6 210 67 27 7.1 16 34 39
2A 8.2 9.6 38 13 8.6 270 59 24 6,2 12 65 34
28 11 9.6 32 12 ——— 330 52 25 6.8 10 50 31
30 6.5 10 27 11 -—— 270 46 24 6.1 8.5 34 30

31 7.2 ——— 23 10 -—— 170 -—- 21 -—- 8.2 26 -—

TOTAL 280,4 421.0 973 429 244,2 2502.4 7850 2738 579.6 779.8 402.6  1764.7

MEAN 9,05 14,0 314 13.8 8.72 80,7 262 88.3 19.3 25,2 13.0 58.8

MaX 18 25 100 21 9ed 330 1560 525 37 64 65 207

MIN 443 9.2 10 10 8.6 8.6 46 21 6.1 8.1 2.1 6.0

CFSM «07 o 10 .23 10 06 «59 1,91 «65 ol4 .18 .10 43

N, «08 .11 .26 .12 .07 68 2,13 T4 .16 021 ol1 048

CAL YR 1977 707AL 10209,5 MEAN 28.0 MAX 279 MIN 1.0 CFSM ,20 IN 2,77
WTR YR 1978 T7TOTAL 18964,7 MEAN 52,0 MAX 1560 MIN 2.1 CFSM ,38 IN 5.15
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04073500 FOX RIVER AT BERLINs Wl
LOCATION.=<LAT 43°57914"s LONG BB°57408%, IN NE 1/4 SEC.16+ T.17 Nev Re13 Eos GREEN LAKE COUNTY: HYDROLOGIC UNIT
04030201y ON LEFT BANK, 0.4 MI (0,6 KM) DOWNSTREAM FROM GOVERNMENT DAM, 1.0 MI (1.6 KM) SOUTH OF HURON STREET
BRINGE IN BERLINs 2,5 M1 (4,0 KM) UPSTREAM FROM BARNES CREEKs AND AT MILE 89.0 (KM 143),
ORAINAGE AREA,==19430 MI2 (3,700 KM2)+ APPROXIMATELY,
PERIOD OF RECORD.==JANUARY 1898 TO CURRENT YEAR.
REVISED RECORDS,.~-WSP 1337: 1910,

GAGE +==WATER=STAGE RECORCER. DATUM OF GAGE IS 744,52 FT (226,930 M) ABOVE MEAN TIDE AT NEW YORK CITY (BY CORPS
OF FNGINEERS). PRIOR TO OCT. 27+ 19549 NONRECORDING GAGE AT SITE 0.3 MI (0.5 KM) UPSTREAM AT SAME DATUM.

REMARKS ,==RECOR0S 600D EXCEPT THOSE FOR PER10DS OF ICE EFFECTs WHICH ARE FAIR. USUALLY LESS THAN ABOUT 5 FT%/S
(0414 ¥3/S) WAS DIVERTED INTO THE BASIN FROM THE WISCONSIN RIVER AT PORTAGE CANAL THROUGHOUT THE YEAR.

AVERAGE DISCHARGE.=~80 YEARS, 14089 FT3/5 (30.84 M3/S)y 10,34 IN/YR (263 MM/YR).

EXTREMFS FOR PERIOD OF RECORD.~=MAXIMUM DISCHARGEs 64900 FT3/S (195 M3/5) MAR, 17+ 18y 1946+ GAGE HEIGHTy 15.5
FT (44724 M)3 MINIMUM OBSERVEDe 248 FT3/S (7.02 M3/S) SEPT. 16y 1948y GAGE HEIGHTs 6.1 FT (1,859 M),

EXTREMES FOR CURRENT YEAR,==MAXIMUM DISCHARGEs 24870 FT3/S (81.3 M3/S) APRe 11y GAGE HEIGHT, 12.10 FT (3.688
M)} MINIMUM DAILYs 560 FT3/S (15.9 M3/S) FE8+ 5 TO MAR, 1l

RATING TABLE (GAGE HEIGHTe IN FEET» AND DISCHARGEs IN CUBIC FEET PER SECOND).
(SHIFTING=CONTROL METHOD USED OCT, ¢ TO NOV. 23» SEPT, 16=303 STAGE=DISCHARGE
RELATION AFFECTED RY ICE ABOUT NOV. 24 TO MAR. 29.)

8.0 560 11.0 2+160
9.0 14020 12.0 29800
10,0 14560 13.0 341560

DISCHARGFs IN CURTIC FEET PER SECONDs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES

Day ocY Nov DEC JAN FER MAR APR MAY JUN JuL AUG SEP
1 977 876 780 760 600 560 2400 1940 1810 1350 1240 890
2 953 889 780 760 600 560 2270 1880 1760 1590 1100 885
3 940 922 780 760 600 560 2200 1790 1700 1680 9715 8758
4 927 979 180 760 580 560 220 1700 1640 1820 910 840
5 923 1010 780 760 560 560 2240 1600 1580 1930 885 815
& 909 1070 780 760 560 560 2350 1550 1510 2030 860 810
7 89y 1140 TAQ 760 560 560 2490 1490 la70 2110 830 785
L] 969 1180 780 760 560 560 2570 1440 1420 2160 800 766
9 1030 1210 780 760 560 560 2690 13%0 1370 2190 775 T48
10 1020 1260 780 760 560 560 2800 1340 1320 2200 734 716
11 1040 1260 780 760 560 560 2850 1290 1290 2190 730 694
12 1090 1220 780 760 560 580 2840 1260 1230 2170 7125 684
12 1090 1210 780 760 S60 600 2790 1330 112¢ 2140 720 910
14 1100 1200 an0 740 560 600 2720 1630 1070 2110 702 1160
15 1110 1170 820 720 560 600 2650 1820 1020 2070 694 1420
16 1090 1120 860 726 560 620 2580 1970 1050 2030 694 1550
17 1070 1090 900 720 560 640 2510 2070 1190 1980 644 1670
18 1040 1060 1000 720 560 660 2460 2130 1380 1940 676 1770
19 994 1000 1100 720 560 700 2430 2150 1410 1900 716 1850
an ST 977 1200 700 560 740 2370 2150 1420 18s0 725 1920
21 1050 1000 1300 680 560 860 2320 2130 1430 1830 752 1970
22 1090 947 1300 680 560 1000 2260 2100 16410 1800 752 1970
23 1040 836 1400 680 560 1200 2230 2070 1390 1750 752 1970
24 985 780 1300 680 560 1500 2220 2040 1360 1700 761 1950
2% 965 Ton 1200 680 560 1700 2180 2000 1350 1660 761 1920
28 925 720 1100 660 560 2000 2140 1960 1360 1590 761 1880
27 900 T40 1000 640 560 2100 2100 1920 1350 1530 ais 185¢
29 932 760 940 640 S60 2300 2060 1930 1300 1490 900 1810
29 935 TR0 LLTY 640 -—- 2600 2020 1920 12640 1440 915 1750
3n 903 T80 Azo0 640 =——- 2710 1980 1890 1220 1360 905 1700
n ar9 === 760 620 —=- 2530 - 1840 ——- 1300 895 .-
TOTAL 30744 29886 2AR20 22160 15820 32400 71970 ss720 41170 56890 25104 40528
MESN 992 996 930 718 565 1045 2399 1797 1372 1835 810 1351
VAX 1110 1260 1400 760 600 2710 2850 2150 1810 2200 1240 1970
MIN 879 Too 760 620 560 560 1980 1260 1020 1300 644 684
CFSM™ 69 70 «65 «50 v40 73 1.68 1426 096 1.28 «57 95
N, <80 7R .75 +58 41 o84 1.87 1445 1.07 l1o48 «65 1.05
CAlL YR 1977 TOTAL 275482 MF AN 755 1870 MIN 320 CFSM ,53 IN Tel7
Wi YR 1978 TOTAL 451212 MEAN 1236 2850 MIN 560 CFSM .86 IN 1174



122 STREAMS TRIBUTARY TO LAKE MICHIGAN
04074520 SWAMP CREEK NEAR CRANDONs WI

LOCATION,==LAT 45°29¢52%, | ONG GB°54140"y IN SW 1/4 SE 1/4 SEC.19s T.35 Nuv Re13 Eus FOREST COUNTYs HYDROLOGIC
UNIT 04030202+ UPSTREAM OF OLD LOGGING TRAIL CROSSINGy S¢0 MI (8.0 KM) SOUTH UF CRANDON.

DRAINAGE AREA.==39.28 MI° (101.7 KM'),
PERIOO OF RECORD,~~AUGUST 1677 TO CURRENT YEAR,

REMARKS+==ADDITICNAL DATA ARE AVAILABLE IN THE DISTRICT FILES.

WATER=QUALITY OATAs WATER YEAR OCTOBER 1977 70O SEPTEMBEK 1978

SPE- OXYGENy
CIFIC 01S= HARD-
STREAM« CON- COLOR SOLVED HARO= NESS» CALCIUM
FLOW, pUCT- (PLAT= OXYGENs (PFR= NESS NONCAR= 0IS-
INSTAN= ANCE PH TEMPER- INUM- DIS~ CENT (MG/L BONATE SDLVEOD
TIME TANEOUS (MICRO= ATURE COBALT SOLVED SATUR= AS (MG/L (MG/L
D2TE (CFS) MHOS) (UNITS) (DEG C)  UNITS) (MG/L)  ATION)  CACO3)  CACO3)  AS CA)
NOV s 1677
03,40 1430 4n 160 Tk 9.0 8s -- - 83 9 19
MaR » 1878
gs,.. 1630 1A 240 T.7 5 20 8.2 59 110 5 2%
APR
10,00 1615 66 150 Te? 2.0 40 12.2 92 62 14 14
AUE
09... 1000 18 175 7% 18.5 30 8.3 s2 - .- -
MAGNE= SODTUM POTAS= CARBON
STUMy  SQOIUMY AD= SIUMy BICAR- ALKA= DIOXIOE SULFATE
D1S= r1S- SORP= DIS=  QONATE CAR= LINITY 01S= 015~
SOLVED SCLVEN TION SOLVED (MG/L BONATE (MG/L SOLVED SOLVED
(MB/L (MG/L  SONIUM RATIO (MG/L aS (MG/L AS (MG/L (MG/L
DATE AS MG)  AS NA) PERCENT AS K) HCO3)  AS €03)  CACO3) aS C02) AS S04)
NOV » 1977
. 1.7 4 .1 9 91 0 75 5.8 Se9
MAR s 1978
0fes, 12 Zeh 4 ol «8 130 0 110 4o Tel
APR
10.4, €.5 1.6 5 ol 1.0 58 0 48 1.9 6.1
AUG
09ee, - s - - -~ - - 93 - 47
SOLIDSe SOLIOSH NITRU~ N1TRO=
CHLO= FLUC=  STLICAs RESIDUE SuUM OF  SOLINSs SOLIDS» GEN» GEN NITRO=
RIDE a10F N1S= AT 180  CONSTI=- D15= DIS=  NITRATE NITRATE GEN»
nis- D1s- SOLVFD OEGe C TUENTS» SOLVED SOLVED D1S- 01S= NITRITE
SOLVED  SOLVED  (MG/L DIS~- pIS~- (TONS (TONS SOLVED  SOLVED  TOTAL
(MG/L (ME/L S SOLVED  SOLVED PER PER (MG/L (MG/L (MG/L
0ATE AS CL) AS F) s102) (MG/L) (MG/L) AC=FT) 0aY) AS N) #S NO3) AS N)
NOV » 1677
034, 1.7 .0 96 114 93 .16 12,5 o11 49 -
MBR » 1978
08eas 1.9 ol 11 133 125 .18 675 .10 ohé «01
APR
10e0, 2.1 .0 6.2 a7 67 .12 15.5 ol6 71 «00
AUG
0G9es, 1.6 ol 7.0 117 o .16 5469 «04 .18 201
NITRC= NITRO= NITRO=  NITRO= NITRO=  NITRO=  NITRO-
GFMe N1TRO= GENe NITRO= GEN+ GENy NITRO= GENy  GENsAM= GENyAM=
NTTRITE GENy  NO2eNO3 GENs  AMMONIA  AMMONIA GENy  ORGANIC MONIA + MONTA +
DtS= NO2+A03 01S~ AMMONI A D1S- 01S- ORGANIC 01S~ ORGANIC ORGANIC
SDLVED TOTaL SOLVED TOTAL SOLVED SOLVED TOTAL SOLVED T0TAL OISe
(Me/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L
DATE AS N) £S N) AS N) AS N) AS Ny AS NH&) AS N) AS N) AS N) AS N}
NOV » 1977
03.., «00 -- o1l - - - .- - .- -
MAR ¢ 1978
28... 00 «10 <10 «03 «0S « 06 37 «39 k0 ohh
APR
60... +00 .16 .16 « 04 o 04 +05 50 25 -1} .29
AUG
0%.4, 00 51 04 «05 .01 «01 52 ohb 57 oh6
CARBON»
PHOS= PHOS= MANGA= CARBONs ORGANIC
NITRO= ANITRO=  PrOSe- PHOS=  PHORUSs PHORUS» IRONy NESE» ORGANIC Sus-
GEN e GENs PHORUS » PHORUS DIS~ ORTHO. D1S= 0IS= 01S- PENDED
TOTAL T0TAL TOTaL TOTAL SOLVED TOTAL SOLVED SOLVED SOLVED TOTAL
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L {uGsL (UG/L {MG/L {MG/L
OATE AS M) AS NO3)  AS P)  AS POA)  aS P) AS P) AS FE) AS MN)  as C) as ©
NOV & 1977
030, - - - - .01 - 240 30 11 5
MAR » 1978
g:... «50 2.2 .02 «06 «00 200 100 30 3,0 o7
A i
10es. 70 3.1 02 206 «01 .00 190 30 10 ot
AUG

094, 1.1 4.8 o3 «09 - .00 - - 645 o5



STREAMS TRIBUTARY YO LAKE MICHIGAN

04074520 SWAMP CREEK NEAR CRANDON, WI=-=CONTINUED

WATER=QUALITY 0ATAs WATER YEAR OCTOBER 1977 70 SEPTEMBER 1978

ALUM= ALUM= CADMIUM  CHRO= CHRO= COBALT
INUM INUM, CADMIUM  RECOVe  MIUM, MIUMe  COBALTs  RECOV, COPPERs
STREAM=  TOTAL RECOV, TOTAL  FM BOT=  TOTAL RECOV.,  TOTAL FM 80T-  TOTAL
FLOWs RPECCV= FM ROT- ARSENIC  RECOV= TYOM MA=  RECOV~ FM BOT=  RECOV- TOM MA=  RECUV~
INSTAN=  FRABLE TOM MA=  TOTAL ERABLE  TFRIAL ERABLE TOM MA= ERABLE  TERIAL  ERABLE
TIME  TaNEOUS  (UG/L TERIAL  (UG/L (UG/L (U6/6G (ue/sL TERIAL  (UG/L (UG/G tuG/L
DATE (CFS) 8S AL) (UG/G) S AS) AS CD)  AS CO)  AS CR) (UG/G)  AS CO)  AS CO)  AS CU)
AUG + 1978
09,44 1000 1R 50 300 1 3 <10 30 10 0 <10 14
COPPER, LEADY MERCURY NICKEL» SELE=  SILVER, ZINCy
RECOV,  LFAD, RFCOV. MFRCURY  RECOV, RECOV, NIUMy RECOV.  ZINC» RECDV,
FM BOT=-  TOTAL FM ROT~  TnTaL FM BOT=~ FM BOT=  SELE- TOTAL  FM 0T~  TOTAL FM BOT=
TOM MA=~  RECOVe TOM MA=  RECOV~ TOM MA= TOM MA=  NIUMy  IN BOT= TUM MA=  RECOV~ TOM MA=
TFRIAL  FERABLF  TFRIAL  FRARLE TERIAL  TERIAL  TOTAL  TOM Ma=  1ERIAL ERABLE  TERIAL
(UG/G (ue/L tucse u6/L (UG/L (UG/G (UG/L TERIAL  (UG/G (UG/L (UG/G
DATE AS CU)  AS PR)  AS PR)  AS HG)  AS HG)  AS NI)  AS SE) (UG/G)  AS AG)  AS ZN)  AS ZN)
AUG » 1078
LA <10 13 <10 <a5 .0 <10 0 0 0 80 <10
PERI=  CHLOR=A CHLOR=B
PER]~ PHYTON  PERI=~ PERI=
PHYTON BIOMASS PHYTON  PHYTON
BIOMASS  TOTAL  CHROMO= CHROMO-
ASH DRY GRAPHIC GRAPHIC
TINE WEIGHT  WELGHT FLUOROM FLUGROM
DATE G/SQ M G/SQ M (MG/M2)  (MG/M2)
MAY 4 1978
<] P - 1.2 2.1 - -
Jut
0S5.aa 1645 1.0 2.2 13 1.6
SPE~ SENI=
CIFIC MENT
STREAM=  CON= SEp1- oIS=
FLOWs puCT= MENTy  CHARGE
INSTAN=  ANCE TEMPER=  SUS- SUS=
TIMF  TANEOUS (MICRO-  ATURE PENDED  PENDED
08TE (CFS) MHOS) (NEG C) (MG/L)}  (T/DAY)
APR 5 1978
10... 1640 66 - - 13 2.3
aUG
08,00 1000 18 175 18.5 10 .49
PARYICLE=SIZF DISTRIBUTION OF SURFACE BED MATERIAL
BED aFD BED RED RED BED RED RED BED BED
MAT, MAT, MAT, MAT, MAT, MAT. MAT. MAT. MAT. MaT.
STREAM=  SIEVE STEVF STEVE SIEVF SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
FLCW s niav, DI1AM, DIAM, DIAM, DYAM, DIAM. D1AM. DIAM. DIAM. DIAM.
INSTAN= % FINER % FINFR % FINER % FINER % FINER % FINER % FINER % FINER % FINER % FINER
TIME TANEOUS ThaN THAN THAN THAN THAN THAN THAN THAN THAN THAN
DATE (CFS) 062 MM 125 MM 260 MM 500 MM 1,00 MM 2,00 MM 4,00 MM 8,00 MM 16,0 MM 32,0 MM
APR o 1078
10600 1640 6k 1 2 15 36 40 42 46 52 7 100
AUG
0900 1000 18 2 5 [:] 26 6l 62 63 75 100 -
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04074538 SWAMP CREEK ABOVE RICE LAKE AT MOLE LAKEy WI

LCCATION.==LAT 45°29¢1@"s LONG BB°57949"y IN SW 1/4 NW 1/4 SECe26s T435 Nus R.12 E.e FOREST COUNTYs HYDROLOGIC

UNIT 04030202+ ON RIGHT BANKs APPROXIMATELY 200 FT (61 M) UPSTREAM FROM BRIDGE ON STATE HIGHWAY 55» ON MOLE

LAKE INDIAN RESERVATICAN,
DRAINAGE AREA,--4€,2 MI2 (116,7 KM2),

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.=-AUGUST 1977 TO CURRENT YEAR.

GAGE 4=~WATER=STAGE RECORDER, DATUM OF GAGE 15 19532,28 FT (467.039 M), NATIONAL GEODETIC VERTICAL DATUM oF 1929
(LEVELS 8Y WISCONSIN DEPARTMENT OF TRANSPORTATION),

REMARKS ,~=RECORDS FAIR., GAGE TN BACKWATER FROM RICE LAKE AND BRIDGE CONSTRUCTION JULY 1977 TO SEPT. 1978,

EXTREMES FOR CURRENT PFRICD,--AUGUST To SEPTEMBER 1977t MAXIMUM OISCHARBE DURING PERIOD» 65 FT3/S (l.Bé M3/S)
SEPT. 20+ GAGE HEIGHTs 3,42 FT (1,042 M) (BACKWATER FROM BRIDGE CONSTRUCTION)S MINIMUMy 6.8 FT3/5 (0,19 M3/S)
AUG, 25.

WATFR YEAR 19781 MaAXIMUM DISCHARGFs 102 FT3/S (2,89 M3/S) JULY 23, GAGE HEIGHTy 3,29 FT (1.003 M) (BACKWATER
FROM RICE LAKE)S MINIMUM CATILYs 16 FT3/S (0,45 M3/S) FEBs 23 TO MaR. S.

DISCHARGE, IN CURIC FEET PER SECONDe WATER YEAR OCTOBER 1976 10 SEPTEMBER 1977
MEAN VALUES

Day ocrt NOV NEC JAN FEB MAR APR MAY JUN JuL AUG SEP
! - - -—- -—- 43

2 —— ——— —— -—— 44

3 -—- -—- -—— f12 43

4 -— ——- -—- -— 40

& - —- -— - 37

6 ——- -—- # 48 -—- 36

7 - - ——- -—— 36

A —— - - -—— 34

s -— -— m— 12 31
10 - -—- -— 16 28
11 -—- 14 25
12 —— 13 25
13 —— 13 27
14 - 13 25
15 - --- 11 23
16 -— - 17 27
17 19 31
1R 16 32
19 12 Se
2n - 1 63
21 -—- - — 12 58
22 -—- -—- ——- 13 50
23 - -—- -—- 11 45
24 -—- -—- -—— 9.8 «8
25 -—- -—- - 8.3 55
26 #23 -—- -—- 14 55
27 —-— ——- ——- 31 59
29 -—- ——- - 43 50
29 --- - ——- 35 46
30 -—— ——— —— 27 43
31 —— ——— —— 33 -
T07AL ——— - —— -—- 1209
ME AN - —— —— —— 4003
MAX —— - — —— 63
MIN ——- -——— -—— ——- 23

# RESULT OF DISCHARGE MEASUREMENTS.



STREAMS TRIBUTARY TO LAKE MICHIGAN

04074538 SWAMP CREEK ABOVE RICE LAKE AT MOLE LAKE, WI--CONTINUED

DISCHARGEy IN CUBIC FEET PER SECONDy WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978
MEAN VALUES

Day oct NOv DEC JAN FEB MAR APR MAY JUN JuL AUG
1 40 28 26 27 17 16 25 37 57 27 37

2 3e 29 26 25 17 16 29 32 $3 46 37

3 36 37 26 24 17 16 27 3l 46 68 3s

4 3 46 25 24 17 16 34 31 41 61 32

5 34 42 25 24 17 16 41 30 38 49 30

6 34 3e 25 24 17 17 49 30 36 S0 28

7 32 38 25 23 17 17 S7 29 3s 49 26

A 41 43 25 22 17 17 s6 31 39 41 25

9 S1 42 25 22 18 17 54 40 37 37 23
10 S0 41 25 22 18 17 66 42 34 34 22
11 48 3¢ 26 21 18 17 74 37 32 31 24
12 49 37 26 21 18 17 69 36 3z 28 22
13 47 33 26 21 18 17 66 36 31 28 21
14 45 3 26 21 18 17 58 53 K} 27 20
15 45 30 26 21 i8 17 S1 60 43 28 25
113 38 28 26 21 18 17 47 51 40 24 64
17 38 27 27 21 18 17 44 42 37 22 72
ir 35 26 3o 21 18 i8 45 37 35 41 61
19 33 24 31 21 i7 18 58 kL 32 72 S4
20 31 26 3l 21 17 18 64 34 30 64 49
21 29 36 29 21 17 19 62 34 31 50 43
a2z 29 33 29 20 17 19 S6 31 31 51 39
23 29 30 28 20 16 19 54 30 29 90 43
24 28 33 28 20 16 19 58 29 28 98 59
25 28 30 29 20 16 20 56 28 27 81 60
26 28 28 ?9 20 16 21 52 29 26 68 52
27 2% °7 29 20 16 21 48 as 26 61 S0
2A 26 26 29 19 16 21 44 S3 24 53 S4
29 27 26 29 i9 —— 22 43 S6 24 48 s2
30 29 26 28 19 ——- 23 40 60 22 43 45
N 28 ——- 28 18 —— 24 b 55 - 39 39
TaTAL 1104 980 843 663 480 566 1527 1194 1027 1506 1243
MEAN 35.6 32,7 27.2 2l.4 17.1 18.3 50.9 3845 4.2 48.6 40,1
Max S1 646 31 27 18 24 74 60 57 98 72
MIN 25 24 25 18 16 16 2% 28 22 22 20

wiP YR 1978 7vOvaL 12210 MEAN 33,5 MAX 98 MIN 16
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04074538 SWAMP CREEK ABOVE RICE LAKE AT MOLE LAKEs wl

LOCATIONs==LAT 45°29918"s LONG 88°57949%y IN SW 1/4 NW 1/4 SECe26s Te35 Neo Re12 Ees FOREST COUNTYs MYOROLOGIC
UNIT 04030202+ MOLE LAKE INDIAN RESERVATIONs APPROXIMATELY 200 FEET (61 M) UPSTREAM OF STATE HIGHWAY 5S.

ORAINAGE AREA,==46,22 MI° (119.7 KM%},
PERIOD OF RECORD.=-AUGUST 1977 TQ CURRENT YEAR.
REMARKS «==ADDITICNAL OATA ARE AVAILABLE IN THE OISTRICT FILES.

WATER=QUALITY DATAs WATER YEAR OCTOBER 1977 TO SEPTEMBER 1978

SPE~ OXYGENy
CIFIC 015~ HARO=-
STREAM=  CON= COLOR SOLVED  HARD=~ NESSs  CALCIUM
FLOW, DUCT=~ (PLAT~ OXYGENy (PER= NESS NONCAR= 015~
INSTAN= ANCE PH TEMPER= INUM= oIS~ CENT (MG/L BONATE SOLVED
TIME TANEOUS (MICRO= ATURE covaty SOLVED SATUR« AS (MNG/L {MG/L
OATE (CFS) MHOS) (UNTTS) (DEG ©) UNITS) {MG/L) ATION) CACU3) Caco3) AS CA)
NOV s 1977
06,00 1025 44 1%0 7.7 6.0 90 - - 890 4 18
MAR o 1978
09,00 1200 17 155 T.7 5 20 94 66 10 5 25
APR
11,00 1130 Te 130 7.6 1.5 50 12.3 92 53 6 12
AUG
05,40 1730 22 195 8.0 22.0 40 9,3 mnm 100 - 22
MAGNE = SODIUM POTAS~ CAPBOA
SIUMy  SODIUMy AD=- SIUMs  BICAR=~ ALKA= DIOXIDE SULFATE
01S= 01S- SORP= DIS= BONATE CAR=~ LINITY DIS~ DIS~-
SOLVED SOLVED TION SOLVED (MG/L BONATE (MG/L SOLVED SOLVED
(ME/L (MG/L SODIUM RATIO (MG/L AS (MG/L AS (MG/L (MG/L
DaTE AS MC) AS NA) PERCENT AS K} HCO3)  AS €03)  CACO3) aS €02) AS SQ4)
NOV » 1877
Obea, 8.4 1.6 4 ol .8 92 [4 15 249 649
MAR s 1878
09,4, 12 244 4 ol 9 130 0 110 442 Te3
APR
1lea, 5.6 1.4 5 .l 1.0 57 0 47 2.3 Teb
AUG
09e4, 11 2.0 4 el 8 - - 160 il Se0
SOLIDSs SOLIDSe N1TRO- NITHO~
CHLO~ FLUC~ SILTCAy RESIDUE SUM OF SOLINSs SOLTDSe GEN+ GEN» NITRO=
RINEs RICF» 015~ AT 180 CONSTI~ 0I5~ DIS= NITRATE NITRATE GEN+
niS= IS~ SOLVFD  OEG, C TUENTSs  SOLVED  SOLVED DIS= 01S=  NITRITE
SOLVED SOLVED {(MG/L DIS= D1S=~ (TONS (TONS SOLVED SOLVFD TOTAL
(ME/L (MG/L AS SOLVED  SOLVEO PER PER (MG/L (MG/L (M6/L
NATE AS CL) AS F) S102) {(MG/L) (MG/L) AC=FT) DaY) AS N AS NO3) AS N}
NOV ¢+ 1977
O04e0, a7 .0 lo 115 84 .16 13.7 »13 58 -
MAR » 1978
094, 2.5 ol 11 126 126 17 5.78 .15 «66 «01
APR
él-.. 2.1 «0 6,4 a5 65 .12 17.8 +18 <80 «01
AUG
09,4, 2.0 o1 7.3 118 - .16 7401 .2l 93 +01
NITRC= NITRO= NITRO=  NITRO- NITRO=  NITHO=  NITRO=
GENy NITRO=~ GEN NITRO=- GEN« GENs NITRO= GENe  GENgAMe GENsAM=
NITRITE GFRe  NO2¢NO3 GENe  AMMDNIA AMMONIA GEN+  ORGANIC MONTIA ¢ MONIA +
NS~ NO2+N03 D1S~ AMMONTA DIS« DIS= ORGANIC DIS~ DRGANIC ORGANIC
SOLVFD TOTAL SOLVED TOTAL SDLVEN SOLVED TOTAL SOLVEOQ TOTAL DIS.
(ME/L (MG/L (MG/1. (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L
DATE as N} AS N AS N AS N} 85 N) AS NH4} AS N) AS N) AS N) AS N)
NOV s 1677
Obao, o0} - 14 .- - - - - - -
MAR s 1978
0944, N0 ' 16 .15 .07 .0l .01 .34 «30 YS! +31
APR
1leas 201 .17 .19 «04 .04 «05 <31 «33 «35 37
AUG
0944, Q1 06 .22 .02 .00 «00 55 56 57 49
CARBONy
PHOS=- PHOS~ MANGA= CARBONs ORGANIC
NITRO= NITRQ=  PHOS= PHOS~  PHORUSs PHORUSs  TRON» NESEs  DRGANIC  SUS=~
GEN» GEN, PHORUS » PHORUS  D]S=- ORTHO. 01S~- 015~ 0IS- PENDED
TOTAL TOTAL TOTaAL TOTAL SODLVED TOTAL SQLVED SQLVED SOLVED T07AL
(ME/L (MG/L (MG/L (MG/L (MG/L (MG/L (UG/L (uG/sL (MG/L (MG/L
DATE AS N) AS NC3) AS P) AS PO4) AS P) AS P) AS FE} AS MN) AS C) AS C)
NOV » 1977
.re s am - . #01 - 210 30 18 Y
MAR ¢ 19078
090, . 2.5 W01 «03 «00 .00 80 30 3.2 .8
APR
1less .52 2.3 02 +06 .01 +00 210 20 8,3 ot
AUG
09406, +€3 c.8 «03 «09 -- «01 140 10 13 L



04074538

STREAMS TRIRUTARY TO LAKE MICHIGAN

SwaMP CREEK ABOVE RICE

LAKE AT MOLE LAKE,

Wl==CONTINUED

WATER=QUALITY DATAs WATER YEAR OCTOBER 1977 7O SEPTEMBER 1978

ALUR= ALUM= CADMIUM  CHRO= CHRO= COBALTy
TNUN INUM, CaoMIUM RECOV, MIUMy MIUMs COBALT RECOVe COPPER+
STRFAV- TOTAL RECQV, TOTAL FM BOT- TOTAL RECOV, TOTAL FM BOT= TOTAL
FLOWY RECCV= F™ BOT= ARSENIC  RECOV= TOM MA=  RECOV= FM BOT-  RECOV- TOM MA= RECOV=
INSTAN®  FRARLF TOM Maw ToTaL FRARLE TERTAL  ERARLE TOM MA=  ERABLE  TERIAL  ERABLE
TIME  TANFOUS (UG TERIAL (UG/L (UG/L (UG/6 (UG/L TERIAL  (UG/L (UG/6 (UG/L
rate (CFS) AS aL) (UG/G) AS AS) AS COD) AS €D) AS CR) (UG/6) AS CO) AS CO) AS CU)
ALG 9 1078
0G..e 1730 27 sa 570 1 2 <10 20 <10 0 <10 4
COPPER ¢ LFANy MERCURY NICKELs SELE=  SILVER» ZINCy
RECOV,  LEaD. RECQV. MFRCURY  RECOV.,  RECOV, NIUM, RECOV,  ZINCy RECOV.
FM HOT= TOTAL FM ROT= ToraL FM BOT= FM HOT= SELE= TOTAL FM BOT- TOTAL FM B8OT=
TO¥ Ma=  RECOVe TOM MA=  RECOV= TOM MA= TOM MA=  NIUM IN BOT= TOM MA=  RECOV= TOM MA=
TERIAL ERABLF  TFRIAL  FRARLE  TERIAL  TEwIaL  TOTAL  TOM MA=  TERIAL ERABLE  TERIAL
(UG/6 (UG /Y (UG/6 (U6/L (UG/L (U676 (UG/L TERIAL  (UG/G (UG/L (UG/6
DATE AS cU) A5 PB)  AS PR) A4S WG)  AS HG)  AS NI)  AS SE) (UG/G)  AS AG)  AS ZN)  AS ZN)
AUG ¢ 1878
09,40 <10 3 <10 <5 o0 <10 (] 0 0 3a0 <10
PERI=  CHLOR=A CHLOR=B
PER]= PHYTON  PERI=- PERI=
PHYTON BIOMASS PHYTON PHYTON
AIOMASS  TOTAL  CHROMO= CHROMO=
ASH ORY GRAPHIC GRAPHIC
TIME WEIGHT  WEIGHT FLUOROM FLUDROM
DATE G/SQ M G/SG M (MG/M2)  (MG/M2)
JUL s 197R
[T 1000 2.2 4.8 6.8 «96
SPE= SEOI=
CIFIC MENT
STREAM=  CON= SEDI= Q1S-
FLOW, DUCT= MENTs  CHARGEs
INSTAN=  ANCE TEMPER=  SUs= Sus=
TIMF  TANEOUS (MICRU=  ATURE PENDED  PENDED
DATE (CFS) MHOS) (DEG ©) (MG/L)  (T/DAY)
NOV 4 1977
03,44 1630 40 - 9.0 14 1.5
APR 4 1978
1leae 1041} 76 - - 4 82
MAY
08,.. 1450 31 - 11.5 7 «59
JUN
[11-FRN 1700 36 - - 5 49
JUL
06,... 1845 s2 - 25,0 1 ol4
AUG
0S,40 1730 22 198 22.0 20 1le2
24.,. 1450 60 - 20,0 8 13
SEP
2.4 1005 41 - 14,0 5 +55
PARTICLE=-STZF DISTRIBUTION OF SURFACE 8ED MATERIAL
BED AFD B8EO BED RED BED 8ED AED BED BED
MaT. MaAT, MaT, MAT, MaT, MAT, MAT . MAT. MAT. MAT .
STRFAM= SIEVE STEVE SIEVE STEVE SIEVE SIEVE SIEVE SIEVE SI1EVE SI1EVE
FLOW» niav, 0laM, DIaM, DIAM, O1AM, DIaMe DIAMe DIAM, DIAM, DIAM.
INSTAN= & FINFR & FINFR % FINER % FINFR % FINER % FINER % FINER % FINER % FINER % FINER
TIME TANEOLS THaN THAN THAN THAN THAN THAN THAN THaAN THAN THAN
NATE (CFS) 062 MM 125 MM ,250 MM 500 MM 1,00 MM 2,00 MM 4,00 MM 8,00 MM 16,0 MM 32,0 MM
APR s 1978
ileee 1041 ? 4 16 S0 67 T4 80 84 91 100
AUG
10... - 1 2 16 47 59 65 T2 19 88 100
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STREAMS TRIBUTARY TO LAKE MICHIGAN

04074542 GLISKE CREEK NEAR MOLE LAKEs WI

LOCATICN==LAT 45%30942"y LONG BB°58¢02"y IN SE 1/4 SE 1/4 SECe15s T435 N,e Re12 Eee FOREST COUNTYy HYDROLOGIC
UNIT 04030202, APPROXIMATELY 50 FEFT (15 M) UPSTREAM FROM OLD TRAIL CROSSINGe 2.25 M] (3,62 KM) NORTHEAST OF
MOLF LAKE.

DRAINAGE AREA.==2,43 MIZ (6.29 KMz)o

PERIOD OF RECORL.==-AUGUST 1977 TO CURRENT YEAR,

WATER-QUALITY DATA. WATER YEAR OCTOBER 1977 7O SEPTEMBER 1978

SPE~ OXYGEN»
CIFIC DS~ CHLO~ FLUO=
STREAM=  CON~ COLOR SOLVED ALKA=  SULFATE  RIDE» RIDE»
FLOW nucT=- (PLAT= OXYGENs (PER=  LINITY DIS~ 01S~ IS~
INSTAR= ANCE PH TEMPER= INUM= DIS~ CENT (MG/L SOLVED SOLVED  SOLVED
TIME  TANFOUS (NICRO=- ATURE COBALT  SOLVED  SATUR~ AS (MG/L (MG/L (MG/L
DATE (CFS) VHOS) (UNTTS) (DEG C)}  UNITS) (MG/L)  ATION)  CACO3) aS S04) AS CL) AS F)
AUG » 1978
09,40 1530 3.5 220 7.9 18.0 40 7.8 86 120 Se4 2.5 !
SOLIDS NITRO= NITRO= NITRO~ NITRO~
SILICA, RESINDUF SOLINSs SOI DSy GENy GENy NITRO= GENs NITRO= GENy NITRD=
0IS=- aT 180 0tS= DIS=  NITRATE NITRATE GENy  NITRITE GENs  NO2eNO3 GENs
SOLVED  DEG, ¢ SOLVED  SOLVED DIS~ 0IS=  NITRITE DIS=  NO2eNO3 DIS=  AMMONIA
(vG/L nIS- (TONS (TONS SOLVENR  SOLVED  TOTAL SOLVED  T0TaL SOLVED  TOTAL
aS SOL VFp PER PER (MG/L (MG/L. (MG/L (MG/L (MG/L (MG/L (MG/L
NaTeE S102) (MG/L) AC=FT) DAY) AS N) AS NO3) AS N) AS N) AS N} AS N) AS N)
AUG » 1678
09,40 10 128 .17 1.21 .15 66 .00 .00 .16 016 «00
NITRO=  NITRD= NITRO=  NITRO=  NITRO=
GEN» GENy NTTRO= GEhe  GENsAM=  GENsAM= PHOS=  CARBONs
AMMONIA  AMMONTA GENe  ORGANIC MONIA & MONIA &  NITRO-  NITRO=  PHOSe  PhORUSs ORGANIC
nis= DIS=  CRGANTC DIS=  ORGANIC ORGANIC GENy GFNe  PHCRUS,  ORTHU, DIS~
SOLVEND  SOLVER  Tatal SOLVFD  TOTAL D1S. TOTAL ToTAL 10TAL TOTAL  SOLVED
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L
DATE AS N} AS NH4&) AS N) AS N) AS N) AS N) AS N)  AS NO3)  AS P) AS P} AS C)
AUG » 1978
Qaee «01 <01 «90 +53 90 «54 1.1 4.7 .07 00 11
ALUM= ALUM= CADMIUM CHRO~ CHRO=~ COBALTy
TNUM o INUM, CADMIUM  RECOVe  MIUMs MIUMs  COBALT»  RECOVe COPPERs
STREAY=  TOVAL RECOV, TOTAL  FM BOT=  TOTVAL RECO¥.  TOTAL FM BOT~  TOTAL
FLOWs RECCV= FM ROT= ARSENIC  RECOV- TOM MA= RECOV- FM BOf= RECOV= TOM MA=  RECUV=
INSTAN= FRABLE TOM Ma= TOTAL FRABLE TERIAL  ERABLE TOM Ma«  FRABLE TERIAL  ERABLE
TIME  TANECUS  (UG/L TERTAI (UG/L (UG/L (UB/G (UG/L TERIAL  (UG/L (LG/6 we/L
DaTE (CFS) AS aL) (UG/6) as AS) AS Cin as €Oy AS CR) (UG/G)  AS CO}  AS €O} AS GU)
AUG » 1978
09,,, 1530 2.8 120 320 1 2 <10 20 <10 ] 10 9
COPPER, LEAD MERCURY NICKELs SELE=  SILVERs ZINC»
RECOV, 1 FAD, RFCOV, MFRCURY  RECOV.  RECOV, NIUM,y RECOV.  ZINCo RECOV.
FM BDT=  TOTAL FM ROT=  TOTaL  FM ROT= FM HOT=  SELE~ TOTAL  FM ROT=  TOTAL  FM BOT-
TOM MA=  RECOV- TOM ¥a=  RFCOV= TOM MA= TOM MA=  NIUMy  IN ROT= TOM MA=  RECOV= TOM MA=
TFRIAL  ERABLF  TFRTAL  FRABLF  TERIAL  TERIAL  TOTAL  7OM MA=  TERIAL ERABLE  TERIAL
(UG/G UG/t (ue/e (UG/L (UG/L (UG/G (UG/L TERIAL  (UG/G (UG/L (UG/6
DATE AS CU)  AS PR)  aS PR) 4S HG)  AS HG) aS NI)  AS SE) (UG/G)  AS AG}  AS ZN)  AS ZN)
AUE o 1678
0S.40 <10 10 <1n <e5 0 <10 [ [} [i] 50 <10
SPE= SEDI=
CIFIC MENT
STREAM=  CON= SEDI- DIS=
FLOWs NUCT= MENTy  CHARGE,
INSTAN=  ANCE TEMPER=  SUS- Sus=
TIMNF  TANEOUS (MICRO=  ATURE PENDED  PENDED
DATE (CFS) MHOS) {DEG C) (MG/L)  (T/DAY)
AlG 4 1678
09.e0 1530 3.5 220 18,0 24 .23
PARTTCLE=SIZF DISTRIBUTION OF SURFACE BED MATERIAL
RED BED BED BED BED RED BED BED
MaT, MaT, MAT, MAT, MaT, MAT. MAT, MAT.
STREAM=  SIEVF SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SI1EVE
FLOw, DlaM, DIAM, DIAM, DIAM, DIAM. DIAM. DIAM. DIAM.
INSTAN= % FINER % FINER % FINER % FINER % FINER % FINER % FINER % FINER
TIME TANEOUS THaN THAN THaN THAN THAN THAN THAN THAN
DATE (CFS) 062 MM ,125 MM 250 MM ,500 MM 1,00 MM 2,00 MM 4,00 MM 8,00 MM
AUG ¢ 1978
0540, 1830 3,5 1 6 35 85 96 99 99 100



LCCATION.==LAT 45°29115%s LONG B8°SAr2aNn,

STREAMS TRIRUTARY TO LAKE SUPERIOR

04074544

040302024 MOLE LAKE INCIAN RESERVATION,

DRAINAGE AREA.=-54,89 MI” (142.2 KMZ).

PERIOD OF RECORC4=~AUGUST 1977 TO CURRENT YEAR,

RICE LAKE AT MOLE LAKE, Wl
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